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I, DEVELOPMENT AND PRODUCTION OF COMPUTERS AND CONTROL EQUIPMENT 
A. Problem Areas 
Translations of Articles 
ABSENCE OF SPARE PARTS DELAYS COMPUTER REPAIR 
Moscow IZVESTIYA in Russian ("How to Repair a Computer?") 12 Jun 79 p 3 
TRIFONOV, G,, electrician, Petrov Val Station, Volgogradskaya Oblast 


[Text] I would like to continue the discussion about the repair of small 
computers begun in the article "Wien You Have Seven Nannies..." (Izvestiya, 
No 61, 1978). [See this report No 33: JPRS 71274 dated 9 June 1978) I 
work as an electrician in the mechanized accounting bureau at the Petrov 
Val Station (Volgograd Railroad Department), Our mechanical calculating 
equipment was recently replaced by electronic-keyboard machines, The 
equipment is excellent, But something happened and a machine stopped 
working, One tiny part caused the breakdown, However, we lack this 

part and thus it is necessary to ship the machine either to the factory 
or to a central service center for repair, As a result, the stoppage 

has lasted more than a month, and there have been shipping and repair 
expenses, 


Ot course, the central service centers with their special equipment and 
excellent repair capabilities are needed, But one should not have to 

send a marcaine there just because a tiny part broke down, The organizations 
responsible must solve this problem, 


CSO: 1863-P 











B. Production Plants 
Translations of Articles 
YEREVAN INSTITUTE OF MATHEMATICAL MACHINES 
Yerevan KOMMUNIST in Russian (Photo Caption) 15 Apr 79 p 4 


[Text] The Yerevan Scientific-Research Institute of Mathematical Machines 
is one of the country’s leading centers for the creation of electronic 
computer technology. The machines of the Nairi and YeS families which 
have been designed here are being used successiully in many areas of the 
national economy, For successful development of computer technology, 

the Yerevan Scientific-Research Insitute of Mathematical Machines has 
been awarded the State Prize USSK and three republic prizes. 


[Photo on next page] 
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C, Unified System or Ryad Series 


Translations of Articles 
UDC 681,.3.51./6.42 


ORGANI2° {! 8 OF THE INTERACTION OF TWO REMOTE COMPUTERS USING THE YeS 
COMPUTER a*#*0WARE AND SOFTWARE 


Kiev UPRAVLiAYUSHCHIYE SISTEMY I MASHINY in Russian No 6, Nov/Dec 78 
pp 128-131 


[Article by V. P, Gurzhiy, A, I, Nikitin, V. N, Nikulin, A, D., Grebnev, 
B. S, Sekovanov, V. I, Fidrus, P, M, Yepik, N. G. Nikolayeva, submitted 
5 Jun 78] 


[Text] The performance of many information processing tasks required for 
the managerent of the economy of the country and its branches requires 
rapid information interchange between automated management systems (ASU), 
and also between local computer centers. For large tasks of an inter- 
departmental nature, these computer systems must work jointly. This joint 
operation is possible only by means of information-computer networks, 
which are, in essence, large, multiple-element distributed computer systems 
(DCS) .* 


At the present time in our country, there is a clear trend toward the 
construction of such DCS, DCS based on the BESM-6, Minsk-32, Elektronika- 
100 and M6000 computers have been created and are functioning successfully. 
However, the decisions made in the development of these systems, produced 
primarily with second-generation computers, are based on local conditions 
and cannot serve as the foundation for the construction of large DCS in 
later stages, 





*Glushkov, V. M., Kalinichenko, L. A,, Lazarev, V. G., Siforov, V. i., 
Seti EVM [Computer Networks], Moscow, Svyaz' Press, 1977, 280 pp. 








The current stage of development of computer and comaunications hardware 
allows third-generstior computers to be used for the creation of multiple- 
element DCS, with un\vereal design decisions made which can later be used 
as the besis for the creation of computer networks, 


One of the first tasks which must be performed in the creation of a 
DCS is organization of the interaction of two remote computers, using 
the nardware and softare of the YeS computer system, 


This task has been performed using a system of hardware which amounts “o 
a distributed computing system between Moscow and Kiev. We can distinguish 
the following stages in its design: 
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Moscow (VNIIPOU GKNT); 2, DTM; 3, Mov-em; 4, Junction S2; 
, Junction Sl; 6, Kiev (Institute of Cybernetics, Uk SSR Academy of 
ciences) 


ey: Il, 
Contiguration of hardware used in Moscow-Kiev distributed computer system, 
- Development of interaction of the DCS hardware in a local system; 


- Development of the interaction of the DCS hardware in the actual 
Systems; 


- Testing of che interaction of the two remote computers in the dialogue 
mode and exchange of informaticn files, 


The hardware of the Moscow-Kiev DCS, The hardware used for the inter- 
action of the remote computers includes YeS computer hardware and standard 
USSR Communication Ministry hardware, 

















The computer center in Moscow contains the following YeS computer hard- 
ware: 


- A type YeS-1030 computer; 

- Data transmission multiplexors (DTM) type YeS-8403 - 2 ea,; 

- Modems type YeS-8010 - 2 ea, 

The computer center in Kiev contains the following YeS computer hardware: 
- A type YeS-1040 computer; 

- A type YeS-8403 data transmission multiplexor; 

- A type YeS-8010 modem, 


The following standard communication hardware produced by the USSR Com- 
munication Ministry was used: 


- A four-wire connecting line between the computer center and the Moscow 
long distance telephone exchange; 


- A long distance telephone channel; 


- A four-wire connecting line between the computer center and the Kiev 
long distance telephone exchange, 


The configuration of the DCS hardware is shown in the figure, At each 
computes center, the DTM-3 data cransmission multiplexor is connected to 
the computer multiplex channel, The multiplexor includes a type CA-2 
adaptor, which allows synchronous information exchange through the 
selected communication channel, The computer talks to the communication 
channel through a YeS-8010 modem, The modem is connected through 
junction Sl to a type CA-2 adaptor, through junction S2 - to the four- 
wire connecting line, providing for data transmission through a standard 
long distance telephone channel, using synchronous transmission at 2400 
bps, 


Working out the interaction of DCS hardware in an actual system is a 
cumbersome task, This results from the complexity of the algorithms for 
interaction of the hardware included in the DCS, the lack of any experience 
in our country in the organization of joint functioning and the territorial 
dis. ribution of the specialists working on the problem, Therefore, the 
interaction of the hardware in the DCS was first worked out in a local 
System, assemiLled at a single computer center, In order to work out the 
local system, the switch was set to a position which connected the two 
modems in Moscow to each other, 











The local system contains one type YeS-1030 computer, to type YeS-8403 
data transmission multiplexors and two type YeS-8010 modems, Both 
multiplexors were connected to the computer multiplex channel, The CA-2 
adaptor of one of the multiplexors was connected through junctions S2 
to one of the modems, The CA-2 adaptor of the other multiplexor was 
connected through junccion S2 to the other modem, Tue modems were con- 
nected to each other through junction $1, This forms a local system 
containing one computer, with the multiplex channel of the computer 
connected to two dat» transmission multiplexors, interconnected through 
modems, When two sections of computer memory are used, this sytem 
models the operation of the actual system, and can be used to work out 
the interaction of the hardware and debug the software of the DCS. 


Working out the interaction of the DCS hardware in the local system, 
The following operations were performed: 


- Development of the interaction of the computer with the DTM, using test 
sections of the YeS computer maintenance software; 


- Development of the interaction of the hardware system: DIM-modem- 
modem=-DTM, using the method developed in the first stage; 


- Development of the interaction of the hardware system: computer-DTM- 
modem-modem-DTM-computer, in a single computer, using the system of 
programs developed, 


Development of the interaction of the computer with the DTM was performed 
by running through test sections of the CA-2 synchronous adaptor functional 
test, under the control of the test monitor control program, part of the 
software maintenance system (KPTO) of the YeS computer, 


[he interaction of the DTM-modem-DTM hardware was performed using multi- 
plexor testors in the "Avtonom-2"' DTM operating mode, In accordance 

with the method developed, certain sequences of instructions were input 
through the control console and performance of the instructions PREPARE, 
READ (nontransparent mode) and READ (transparent mode) by the "remote'’ DTM 
was checked, The method used for this test is described in [2], and after 
it was worked out in the local system, it was used to test the DTM-modem- 
modem-DTM section of the actual system, 


A system of independent debugging programs was developed to wurk out the 
interaction of the hardware in the system: computer-DTM-modem-modem-DTM- 
computer, 


The debugging program was loaded into machine memory and the common 
registers from the computer console, 











As the first debugging program was run, an information file of 256 bytes 
was transmitted from one area of computer memory through the DTM-modem- 
modem-DTM link and received in another area of memory of the same computer, 


This was followed by programmed comparison of the initial information with 
the information received, When the two information pages agreed, the 
program reversed the direction of transmission, etc, 


If an error is detected in the transmission of information, the program 
stops running. 


In the second debugging program, arbitrary information, up to 20 bytes 

in length, is input from the console to an area of computer memory, 
transmitted through the DTM-modem-modem-DTM link to another area of 
computer memory, then printed out on the same machine, Visual comparison 
of the sequences input by the operator and returned by tie computer is 
used to check correct operation of the system, 


In the process of developing the interaction of DCS hardware in the local 
System, improvements were made to the data transmission multiplexors and 
modems, to allow these devices to function in the system, 


Development of interaction of DCS hardware in the actual system, In 
this stage, the following operations were performed: 


- A test of che interaction of the data transmission canal hardware 
between Moscow and Kiev; 


- A test of the interaction of the hardware system: DTM-modem-connecting 
line-long distance telephone channel-connecting Line-modem-DTM; 


- Complete testing of the DCS hardware, 


Testing of the interaction of the hardware in the data transmission channel 
between the computer center in Moscow and Kiev was conducted in the process 
of testing the data transmission channel formed by the type YeS-8010 modem 
installed in the Moscow computer center, the connecting line between the 
Moscow computer center and the Moscow long distance telephone exchange, 

the standard Moscow-Kiev long distance telephone channel, the connecting 
line from the Kiev long distance telephone exchange to the Kiev computer 
center and the type YeS-8010 modem at the Kiev computer center, The 

tests were performed in order to measure the parameters of the connecting 
lines and the tone-based communication channel, the operation of the modems 
with the communication channel and to measure the reliability of trans- 
mission of signals in a test sequence, The mean error factor in the 

data transmission channel, operating in both directions, was 1,05-107>, 
with 6,048-10/ bytes transmitted at 2400 baud, 








The hardware in the system consisting of the DTM-modem-connecting Line- 
long distance telephone channel-connecting Line-mocem-DTM, located in 
Moscow and Kiev, was tested using the same method ceveloped for the DTM- 
modem-modem-DTM system in the local system, The preliminary development 
of the testing method allowed successful interaction between operators 
ot the remote multiplexors, During the tests, the remote multiplexor 
succeeded in performing instructions assigned by the control operator 

at the opposite end of the line, 


Complete checking of che DCS hardware was performed using a test program 
which was a modification of the testing program used to develop inter- 
action of the hardware in the local system, The program allowed the 
Operators of both computers to exchange messages 20 characters in length, 


Testing of the interaction of two remote computers, The interaction of 
the two remote computers of the distributed Moscow-Kiev computing system 
vas tested using the "Dialog" program system, developed for the purpose 
of organization of dialogue between operators of remote computers and 
transmission of 85. J-byte data files, 


The "Dialog" program system is written in assembler and is intended to 
run under the control of the OS YeS (version 4.1). To operate with 
a communication line, the program utilizes a basic teiecommunication 
access method, One of the peripheral devices included in the operating 
system is the DTM-3 data transmission multiplexor with the CA-2 syn- 
chronous adaptor; the specific address of the adaptor is unimportant in 
this case, since it is input as the program is run through a DD statement, 


The system can operate in one of two modes - in the dialogue mode or in 
the information file transmission mode, When operated in the dialogue 
mode, a message input by an operator through the console is automatically 
transmitted through the communication line to the remote computer, where 
it is printed out on the console of the operator of that computer, 


The operators can exchange messages in any sequence, without waiting for 
a response from the other end, The maximum length of a message text is 
100 bytes, As messages are sent, blocks of 100 bytes are sent through 
the communication line, regardless of the length of che text input by 
the operator, If the text input is shorter than 100 bytes, before it 

is transmitted to the communication line, it is right filled with the 
necessary number of blanks, Before it ig output on the console of the 
remote computer, these blanks are truncated, 

The "Dialog" system consists of individual programs written as load 
modules, The main module of the system is loaded into a section of 
memory with an ordinary EXEC operator, The main module supports the 
dialog operating mode, Messages are transmitted in the transparent 
mode in this case, 














In addiction to the dialogue mode, the main module of the system has the 
task of monitoring the calling of information file transmission modules, 
The transition to the informacion file transmission mode is made when 
the operator of the receiving computer inputs a special coded request 
statement through his console, Control is dynamically distributed among 
modules transmitting data tiles, 


When operating in the data file transmission mode, files of information 
8640 bytes in length, earlier prepared in computer memory, are trans- 
mitted, The size was selected because this number of bytes can be used 
to generate the alpha nureric information carried by one line printer 
page (72 iines of 120 characters), The procedure for data transmission 
is as follows, 


When it receives the code statement from the operator, the "Dialog" 
program transmits it to the remote computer, outputs a warning to the 
operator's console, sets aside an area of 8640 bytes in computer memory, 
then shifts to a waiting mode, 


When it receives the code statement, the "Dialog" program in the remote 
computer outputs it to the console of its own operator, outputs a special 
warning message and performs a number of preliminary operations, necessary 
for the transmission of a data file, Im particular, the file desired is 
read from the disk into memory, 


Then the "Dialog" program of the transmitting computer pauses for 5 
seconds, after which it begins continuous transmission of the data file, 
This pause is inserted so that if remote exchange of data is organized 
between computers operating at significantly different speeds, one can 
be sure that the receiving computer will be prepared for input of the 
file, After this, the file is continuously transmitted, 


The received information file is printed out on the line printer, In 

the "Dialog" system, this file of information is placed in the same 

Library of load modules which contains the other modules of the system, 

The module is formulated as a table consisting of constants in assembler 
language, and is loaded into computer memory using the LOAD macroinstruction, 
The table consists of a graph of the daily load on the computer center, 


The "Dialog" program system allows operators of remote computers to ex- 
change messages of up to 100 characters in length and, upon request, 

to receive information files 8640 bytes in length and print them out on 
the line printer, No failures of operation have occurred in the system 
during operator dialogue and repeated file transmission, 





Conclusions, 1, The series produced YeS computer hardware and software 
allow organization of distributed computer systems, 
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2. The YeS computer remote data processing system provides for reliable 


transmission of information, sufficient for normal interaction of con- 
puters over standard telephone channels, 


3, The volume, sequence and method of testing of the functioning of 
interaction of remote computers allows reliable testing of the operation 


of two remote computers, 
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D. Hardware 
Translations of Articles 
A REAL TIME OPERATING SYSTEM ADAPTED FOR CHANGES IN HARDWARE CONFIGURATIONS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 6, Nov/Dec 78 
pp 34-37 


[Article by A, E, Podzin, submitted 11 May 78] 


[Text] The use of computers in automated systems of various types such 

as an automated management system for technological processes (ASUTP), 
Systems for automation of scientific research, automated checking systems, 
information-measurement systems and information-computer systems, has 
required intensive research in the area of creation of systems software 

The main requirements placed on the software of such systems include 
flexible and simple adaptation of the operating system (OS) to the 
specific hardware configuration of program-controlled units (PU), which 
change, depending on the area of application of the system and its purpose, 
as well as the possibility of operation of the OS in the real time (RT) 
mode [1-3]. The problem of adaptation of system hardware to the OS is 
particularly acute when automated testing systems and systems for automation 
of scientific research are developed, since, in these cases, it is most 
frequently necessary to change the hardware configuration, based on the 
specific features of the objects being tested or objects of research, 


OS known at present achieve adaptation to the specific hardware configu- 
ration by utilizing the principles of modular programming, However, this 
approach has certain shortcomings: 


- Difficulty of preparation of program modules which support the creation 
of control codes for the corresponding PU and information interchange with 
computer, These modules are usually written in the assembler language 

of the computer used; 


- Difficulty of creation of problem-oriented programming languages for 
the description of the processes of control of the hardware system and 
information processing; 
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- Difficulty of achieving RT operation, 


In this article, we analyze one possible means of generating a real cime 
OS for a minicomputer, adaptable to any arbitrary composition of PU, 
without requiring the developmenc and inclusion in the OS of drivers 

for information interchanged between the computer and the PU, The 
process of adaptation of the OS to the composition of PU, refer to as 
generation of the system, consists in reporting the minimal required 
information on the programmable parameters of the PU and the information 
interchange modes, Development of a real time OS with these capabilities 
is based on ordering of information flow in the systems and systematizing 
of the programmable parameters of the PU in terms of types of control 

(4, 5). The nucleus of the OS includes an interpreter for the problenm- 
oriented programming language TEST, which is oriented toward performance 
of control tasks and processing wf data in automated testing systems of 
various types [5]. 





Studies of various data structure versions have shown the desirability 

of placement of information on the PU in the form of a table system of 
standard data (SSD). The structure of the SSD and its component segments 
is shown in Figure 1, The SSD includes (Figure la) a list (Lj -Ly) of f 
parameters of che PU and a table of standard indicators (SI), the names 
of the parameters (NP), and indices of sections of the SSD (IS). The 

SSD occupies a certain section of computer memory, delimited by the 
beginning address (BA) and ending address (EA) of the SSD, 


The IS table (Figure 1b), regardless of the number of lists of parameters 
of PU, always has a standard form and occupies three computer memory 
locations, which contain the beginning address of the SSD (BA SSD), the 
table of NP (BA NP) and the tabie of IS (VA IS). This table is a basis 
by which the IS gains access to tue remaining sections of the SSD; there- 
fore, the location of this table must be a constant, defined for the OS 
as it is set up for each specific computer, 


Table NP (Figure lc) stores the name assigned by the user to the parameters 
of the PU during generation of the system, and is used by the OS to refer 
to the corresponding PU by name, Each name occupies one word and is coded 
using the internal code characters used by the OS. The number of different 
names in the table is not limited, the table end indicator being, for 
example, a logical one in the high-order position of the last word, 


The elements of the table SI (Figure ld) are the beginning addresses of 
the Lists of parameters of PU. Each beeinnin;, address (A,,... Ap of the 
list in the table is the absolute address of the computer memory location, 
beginning with which the list of characteristics is located, As in the 
table NP, the size of this table depends on the number / of lists included 
in the SSD, Each element in table SI corresponds to a definite element 

in table NP, Therefore, as these tables are filled out, their elements 
must correspond to each other, 
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In the list section of the SSD are placed all of the specifics of the 
formation of control codes, based on the assigned values of parameters, 
for transmission or input of information to the computer, and also for 
preliminary processing of information input to the computer. Depending 
on the type of coutrol of the parameters of the PU, the content and 
length of the lists may differ significantly from each other, although 
the structure or placement of their elements, presented in the table, 
remains unchanged, 


The list of parameters of PU (see table) includes seven elements, which, 
depending on the type of control and other conditions, may occupy a 
minimum number of computer memory locations, or may be «completely absent. 
This construction of lists allows, in each specific case, minimization 
of the memory used for the SSD. Element 4 is most specific in terms 

of its content for each form of control, The remaining elements of the 
list are standardized, Element 2 occupies only one word of computer 
memory and contains the interrupt servicing characteristic of the PU. 

If the interrupt data transfer mode is possible for a PU, then element 

1 must be included in the list (to store interrupt status information: 
priority and label of the operator in the user's program). 


Structure of List of Parameters of Program-Controlled Units 
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, 2, Content of element; 3, Maximum number of 
memory locations; 4, Functional locations for interrupt servicing; 
> 


, ’ } a 7 , wr, al 
Key: 4, cCiement aumder®r; 


, Interrupt parameter servicing character; 6, Information on type of 
control; 7, Data tor formation of control code or alteration of code; 
8, Data traasfer mode (unconditional or conditional) and characteristic 
of data transfer in direct or inverse form; 9, Address of condition 
register in PU; 10, Address or table of address of n-cdigit parameter 
code registers; 11, Note: Aj = beginning address of ith lists; N = 


number of characters in parameter code control; na = number of characters 
in data transfer word between computer and PU, 

























































































| © 
BA BA we 
L) via Mepametpe 1) 
| La ima napametpe 2 2) 
i — 
Ly [ives napemetpe ( 3) 
31 |Ppenmurens re6amus 
NP c) 
ga | 5 
a) BA SI 
A, 
| Ay 
| BA SSD 
BA NP . 
ca [BA SI L* J 
d) 
b) 











Figure 1, Scructure ot SSD and its sections, 


Key: 1, Name of parameter 1; 2, Name of parameter 2; 3, Name of parameter 
l; 4, End of table marked, 

Element 3 contains information on the type of control and is the key to 
the list, by means of which the OS obtains information on the data in 

the List, 


clement 4 contains the data necessary for formation of the control code 
or transformation of information input to the computer, This information 
differs for various types of control, and is completely absent for 
command control, For positional control and positional input, only the 
number of characters in the PU parameter register is indicated, and these 
data occupy one memory location, For control with fixed codes, the list 
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includes the number of these codes, as well as two interrelaicd tables: 

the names of the service words and the fixed codes, The names of the 
service words, by means of which the corresponding fixed codes are seiccted, 
are formed and coded by one word in computer memory, just as are the name: 
of PU parameters, Depending on the number of fixed codes, the number of 
memory locations necessary for description of data for the formation of 
control codes is a variable quantity, 


For the list for control of a linearly changed PU parameter, element 4 
indicates the unit of measurement of the parameter, its maximum and 
minimum values, as well as the value of the index and che coefficient 

by which it is changed, if the range of change of values of the parameter 
is divided into several subranges, This information is sufficient for 
the OS to form the corresponding control code, 
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Figure 2, Structure of OS nucleus. 


Key: 1, Program for determination of type of control; 2, Programming 
language interpreter; 3, Positional control module; 4, Positional input 
module; 5, Fixed code control module; 6, Linearly changing parameter 
control module; 7, Command control module; 8, Module for data transfer 
with PU, 
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Figure 3, Real time OS structure, 

















Key: 1, OS nucleus; 2, IP; 3, User program; 4, Table of variables; 
5, Operating stack; 6, SSD. 


Elements 5, 6 and 7 of the list are used to indicate the data transfer 
mode (conditional or unconditional) between the computer and PU, as well 
as the physical addresses of PU parameters in the format used for the 
program channel of the computer used, The volume of memory set aside 
for these portions of the list is a variable quantity and depends on the 
data transfer mode and the volume of information transferred into (or 
out of) the computer, 


The structure of the OS nucleus shown in Figure 2 includes a number of 
program modules which utilize data from the SSD as they run, The in- 
terpreter program inputs and edits user programs written in the programming; 
recognizes and performs operators in the programming language for infor- 
mation processing, outpuc (input) of user programs to (from) peripheral 
Storage; operation of debugging directives from the user programs, 


As the interpreting program recognizes operators which access the PU 

of the system, control is transferred to the program for determination 

of the type of control of each PU, This program, using the name of 

the parameter indicated in the user program, sequentially runs through 

the tables IS, NP and SI of the SSD, thus accessing the list of para- 
meters, After determination of the parameter from the list, information 
on the type of control (element 3) is used to control the program module, 
which then (based on the values of parameters included in the user program) 
forms the proper control code, Thus, each program module uses the data 

of element 4 of the list of parameters to calculate the control code, 

To transmit the control code tormed to the PS, a common data transfer 
program module is used which, in accordance with elements 5, 6 and 7 of the 
List of parameters, supervises data transfer between the computer and PU, 
Elements 1 and 2 of the list are used to achieve real time operation of 

the interrupt processor program IP (Figure 3), 
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The structure of the entire real time OS, adapted to the composition of 
the PU by means of the SSP, is shown in Figure 3. Computer memories 
should simultaneously contain che OS nucleus, IP program, user program 
(programs), table of variables, as well as SSD and the working stack, 
The OS nucleus ard IP always occupy a constant aumber cf locations in 
memory, beginning with the lowest memory address, However, the ending 
memory address, which delimits the zone of influence of the 05, may 
change, depending on memory capacity, the computer used or redistribution 
of memory among various tasks. Considering that all memory allocated 
for use is dynamically distributed by the OS nucleus among user programs, 
the table of variables and the stack, the SSD must be placed outside the 
working stack, The relationship betwee the various blocks of the OS 
are shown in the same figure, 


The creation of the SSD in the stage of generation of the system is 
pecformed in the dialogue mode between the computer and user through a 
standard terminal using an independent specialized program written in 

the programming language TEST [5]. The user answers the following 
questions from the computer: name of parameters; type of control most 
convenient for control of PU; values of parameters required for formation 
of control codes; addresses or tables ot addresses for data transfer 
between computer and PU, Thus, during the process of generation of the 
System, the user must input data only for the cable of aames of parameters 
and their lists, while ~he remaining sections of the SSD are automatically 
created, 


The SSD, formed in computer memory, can then be output to exterraal storage, 


When the composi.ion or structure of the PU changes, the SSD can be 

modified, To do this, the SSD generation program is input to computer 
memory, along with the modified SSP, The SSD generation program also 
allows such operations as addition of lists of parameters, deletion of 
lists, and editing of the type of control or initial data in the list, 


One important advantage of this approach to adaptation of real time OS 

to hardware environments, in addition to the elimination of programming 

in assembler language, is effective protection of the OS from damage 

due to incorrect user operations in the generation of the system and 

its operation, since the SSD in OS-TEST is a passive data file, The 
organization of adaptation of the real time OS to arbitrary PU composition 
of systems has the following advantages: the minimum volume of information 
on PU parameters is required; the SSD occupies a small amount of memory; 
operational adaptation of the real time OS is achieved during restructuring 
or changing of software and hardware for the performance of specific tasks; 
the users need not know the structure of the OS, or how to program it 

for the specific computer, 
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To this we should add that this approach akiows the creation of a standard- 
ized problem-oriented programming language for tii Seseription of control 
and information processing tasks in systems with variable structure, 
greatly increasing the effectiveness of introduction and utilization of 
Systems designed for various purposes, 


In conclusions, we should note that the real time OS in question supports 
the dialogue mode of operation in a multiprogramming environment, and 

has been run on the “Elektronika-100" miniccmputer and the M400 control 
computer, The memory volume occupied by the OS nucleus and IP is 4K words, 
The reaction time of the iP to a request for interrupt is 400 ps-20 os, 

The number of different user programs which can reside simultaneously in 
computer memory depends on the memory volume allocated and the complexity 
of the programs, 
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ELEKTRONIKA BZ-09 M AND BZ-14 M MICROCALCULATORS ADVERTISED 
Kiev PRAVDA UKRAINY in Russian ("Pocket Computer") 15 Jun 79 p 4 


[Text] Addition, subtraction, multiplication, division, inversion of 
constants, extraction of root, calculation of percentage--all these 
Operations are superbly and rapidly performed by the Soviet microcalculators 
Elektronika BZ-09 M and Elektronika BZ-14 M, 


Technical Characteristics, Number of decimal places: 8, Average 
execution time (sec): mot greater than one, Dimensions (mm): 158 X 86 


X 36. Weight (kg): 0.3, The calculators come supplied with a BP2-1 
power pack and four A316 Kvant batteries, Price: 90 rubles, 


CSO: 1863 
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Abstracts of Articles 
UDC 65.011 .56.005:681 .3 
USSR 


FUNCTIONAL REQUIREMENTS ON HARDWARE COMPLEX OF OPERATIONAL PRODUCTION 
MONITORING 


Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 3, 1979 pp 9-10 


KERNOGO, L, A, candidate in technical sciences 


> 
[Abstract] Operational production monitoring refers to control within the 
minimum scheduling period--at shop level, a day (shift). In automating 
operational production monitoring at the shop level, computers thus 

far are in limited use because of certain difficulties: (1) Operational 
monitoring must be done in real time; (2) Commerciaily available peripherals 
for interfacing with object and personnel are inadequate; (3) Shop systems 
require low-cost and small computers designed for long service without 
maintenance, and (4) Process complexity in unautomated piecewide maau- 
facturing makes full formalization of the control process impossible, But 
the appearance of the SM EVM [International System of Small Computers] 
permitted analyzing the production situation as to the control goal, as 

part of the subsystem for operational monitoring of the course of production, 
Operational monitoring has as its task detecting dangerous situations that 
correspond to the state of the elementary monitored object for which the 
probability of reaching the control goal is lowered to a given value, 
Elementary monitored objects in the shop-level operational monitoring 
System are separate work stations or groups of work stations making up a 
continuous process line, The elementary objects may be interconnected or 
not interconnected, For elementary interconnected objects, operational 
production monitoring faces the requirement for the deviations of the 

actual course of production from the given trend, usually linear, not 
exceeding the operation-to-operation levels of work in progress, In 
contrast, monitoring unconnected objects amounts to minimizing the nontul- 
fillment of the shift target, The goal of operational monitoring is to 
determine the instantaneous values of all object parameters, This makes 
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possible the timely detection of a dangerous situation, Information that 
must be availabie to the operational monitoring system includes: current 
volume of products manufactured; downtimes from start of shift at instant 
of monitoring; extent of completion of manufacturing process; state of 
elementary objects at instant of monitoring; estimated downtime; estimated 
output plan (shift target); and correlations of fluctuations in output 

rate and downtime flows, As to units, the production monitoring system 
must incorporate the following: production record keeping in manufacturing 
(product manufacturing sensors); connections with unit-signal sensors 

of the product manufacturing sensor type; connections with position sigaal 
sensors, such as work station consoles and downtime sensors; connection 
with removal input/output text-message consoles; outputting to personnel 

of signal information of the signal mimic panel type; data processor; 
interfacing with higher-level computers; outputting information to medium-- 
punched tape or magnetic tape; and panels for input of simplest messages 
about levels of work in progress, causes of downtimes (work station consoles) 
and text message input/output; operator's console for inputting program 
and outputting information about the course of production; and an input/ 
output expander, Figures 2; tables l, 
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Warsaw INFORMATYKA in Polish Vol 13 No 12, 1978 pp 8-11 


DUBIELEWICZ, Iwona, HUZAR, Zbigniew and KOLESNIK, Krystyna; Institute of 
Technical Cybernetics, Wroclaw Polytechnic 


[Abstract] During the past three years the Institute of Technical Cyber- 
netics, Wroclaw Polytechnic, has explained the possibilities of the 
application of Polish minicomputers in the multiaccess systems. This work 
resulted, among other things, in the creation of emulators of the ICL 7071 
and ICL 7020 time-sharing systems for the MERA minicomputers, which were 
developed and implemented with a cooperation of the Wroclaw ZETO. The 
purpose of these emulators is to organize cooperation between the mini- 
computers and ODRA 1300 computers through the teletransmission lines, 

The article gives a general description of assumptions, organizational 
concept and its realization, the structure and principles of operation of 
emulator EM 7020/ME6 of the ICL 7020 time-sharing terminal, Dr. engr, 
Iwona Dubielewicz graduated in 1972 from Department of Electronics, Wroclaw 
Polytechnic, She first worked in the Institute of Technical Cybernetics 
and at present is working in the Computing Center of the Wroclaw Polytechnic, 
Degree of a doctor of technical sciences in 1977, Is engaged in research 
on real-time systems, Dr, engr, Zbigniew Huzar graduated in 1969 from 
Department of Electronics, Wroclaw Polytechnic, Worked in the Institute 

of Technical Cybernetics, where in 1974 he obtained degree of a doctor 

of technical sciences, At present is working in the Computing Center, 
Wroclaw Polytechnic, and is engaged in research on real-time programming 
and in methodology of operating systems design, Dr, engr, Krystyna 
Kolesnik graduated in 1966 from Department of Electronics, Wroclaw Poly- 
technic, and worked in the Department of Digital Computers, Wroclaw Poly- 
technic, and then in the Institute of Technical Cybernetics, and at present 
is working in the Computing Center, Wroclaw Polytechnic, In 1974, degree 
of a doctor of technical sciences in the field of computers, From 1975 

she has worked in a research group studying emulation of the terminals 

of digital computers of the ODRA 1300 and RIAD series. Figures 4; 
references 5: 4 Polish, 1 Western, 
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E. Automated Design and Engineering 
Abstracts of Articles 
USSR ° UDC 776.001 .2:681.3 
AN ALGORITHM OF CONNECTIONS ROUTING 
Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 2, Feb 79 pp 4-6 


RYCHKOV, L. A,, candidate in technical sciences; KUZ'MIN, B. A., DOROKHIN, 
A. A., engineers 

[Abstract] Routing of the connections is a major problem in automated 
design of printed circuits (SAPR). Here a general-purpose automated design 
system is considered and an algorithm of connections routing is described 
which makes such a system still more versatile, The algorithm applies to 
multilayer circuits and is particularly effective in situations where 
contact pads do not align, where various technological processes must be 
used (open contact pads, through-hole metallization, bilateral assembly) 
with the possibility of changeover from one to another, and where routes 
of arbitrary width including narrower than specified ones must be laid, 
These requirements are met by having the algorithm subdivided functionally 
and associated with appropriate static models of the design object, The 
algorithm cover layout of circuits and routing of connections within one 
circuit, after such a circuit has been properly fragmented, and also 
minimization of the total length of connections as well as of the number 
of crossovers from one layer to another, In order to accomplish this, 

the algorithm includes correction of connection routes in the process of 
design, Most programs have been written in the FORTRAN language; only a 
few subprograms remain in the ASSEMBLER language, The quality will depend 
not only on the efficiency of the algorithm but also on the packcring 
density of components relative to the board capacity and on the structural 
features of the circuit, It is possible, on this basis, to evaluate com- 
paratively the various technological processes and to determine under 
which conditions each is preferable technically as well as economically 

in terms of labor, Figures 6; references 3 (Russian), 
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USSR UDC 681.327 .22 
ADAPTIVE SUBSYSTEM FOR PREPARING DESIGN DOCUMENTATION 

Moscow PRIBORY I SISTEMY UPRAVLENIYA in auseian No 3, 1979 pp 4-7* 
KUZ'MIN, B. A, and EYDES, A. A., engineers 


[Abstract] Text or graphic documents describing projected programs in 

terms regulated by the YeSKD [Unified System of Design Documentation] 

can be provided by a subsystem that is adaptive to given equipment con- 
figuration and to the requirements the documents must satisfy. The 
subsystem serves work up programs: each program forms a specific desiga 
document, The subsystem for making masks and text documents, described 

in this article, has the following features: at the stage of mask and 
drawing production, the design results are subjected to local optimization 
in the automatic and interactive modes; control over graphics automatic 
devices is optimized in order to minimize their operating time by shortening 
the empty instrument passes and to reduce the volume of control information; 
changes in document form aad structure, as well as the generation of new 
documents are effected by the user in FORMIKOD language (FORMIrovaniye 
KOastruktorskoy Dokumentatsii [formation of design documentation]). The 
autonomous operation of the subsystem for making masks and text documents 

is provided by syntactic and adjustable semantic control, FORMIKOD 

language is applied in the following cases: specifying the format of 

the text document--indicating the bounding lines and text placement and 

its content; describing the fixed part of the graphical document; updating 
graphical images and texts; and forming the masks and drawings from 
topological drawings for autonomous mode operation, FORMIKOD language 
Operates with geometric objects constructed from elementary figures: 

points, line segments and circular arcs, Figures 6; references 4 (Russian). 





*Parts of this paper appeared in issues 1 and 2, 1979, 








II, ECONOMIC APPLICATIONS 
A. General Treatment 
Translations of Articles 


STEPS OUTLINED FOR EFFICIENT INTRODUCTION OF AUTOMATED MANAGEMENT SYSTEMS 
FOR TECHNOLOGICAL PROCESSES 


Moscow EKONOMICHESKAYA GAZETA in Russian No 18, Apr 79 p 14 


[Article by V, Myasr’kov, chief of the Main Administration of Computer 
Technology and Management Systems of the USSR State Committee for Science 
and Technology, and V, Knyazev, division chief: "How To Step Up the 
Introduction of ASUTP"] 


[Text] Efficient control of the functioning of the complex industrial 
equipment that enterprises have today is impossible without the use of 
automated management systems for technological processes (ASUTP's). The 
introduction of ASUTP's raises the level of production organization and 
insures the possibility of switching to optimal regimes for industrial 
processes, This increases the productivity of aggregate units, raises 
the efficiency of use of raw and processed materials, and prevents 
emergencies, Most ASUTP's pay for themselves in 1,5-2 years, Such a 
rapid rate of payback on systems is achieved by increasing the production 
of output 2-7 percent, cutting expenditure of material resources 2-4 
percent, increasing the return on capital 2-5 percent, and so on, 


At the Saransk Svetotekhnika [Light Engineering] Production Association, 
for example, an ASUTP was launched to prepare the charge for cooking 
glass, The system has an M-6010 microprogram automatic device, The 
System provides an annual economic benefit of 130,500 rubles by reducing 
defective work, cutting the specific expenditure of components of the 
charge, and saving on wages, The use of an ASUTP made it possible to save 
the labor of 20 percent of the workers, Expenditures for setting up the 
system will be repaid in 1,7 years, 
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At the Arkhangel'sk Pulp and Paper Combine an ASUTP has been launched to 
control the cooking of sulfate cellulose in a "Kamyur” unit. The system 
uses an M-6000 computer, It controls the temperature regime, optimizes 
the primary quality parameter of the output (rigidity of the cellulose), 
and stabilizes the use of alkali in the unit, As a4 result, the 700,000 
rubles spent to set up the system will be repaid in 1.2 years, 


The direct impact of ASUTP's on raising production efficiency has led 

to rapid development of work concerned with setting up these systems, 
During the Ninth Five-Year Plan, for example, 619 ASUTP's were launched, 
while in 1976-1980 plans envision 1,300 systems, 


With such Large-scale work it becomes very important to reduce the cost 
and development time for ASUTP's, Experience shows that this can only 
be done by resolving a number of organizational problems, 


The Responsibility of Developers 


Everyone knows that setting up ASUTP'’s envisions performance of a complex 
set of jobs, It includes scientific research and planning, designing non- 
standard instruments and automation equipment, putting together the hardware 
of the system, installation and debugging, training operations personnel, 
incorporation of the system, servicing and maintenance of it, and develop- 
ment, These jobs are done by many organizations which sometime belong to 
different ministries. In most cases no one of these organizations is 
responsible for coordinating fulfillment of the entire range of jobs and 

for achieving the projected results from introduction of the system, 


In our view, the first condition for improving the efficiency of work 

on setting up ASUTP's is identification of the organizations that specialize 
in the development and introduction of systems for particular groups of 
industrial processes, They should be in charge of the entire set of jobs 
indicated above (performed by their own employees or with the help of 
outside organizations) and guarantee a definite economic impact from the 

use of the ASUTP, These oxganizations should include scientific research, 
design, and planning subdivisions, experimental production facilities, 
testing sites, and a training center for operations personnel, 


Each of these organizations could receive ASUTP hardware from the manu- 
facturer, check its quality, assemble and test the system under laboratory 
conditions, and develop most of the software, This would make it possible 
to deliver systems in a high state of readiness, which enables them to be 
launched quickly, 


It is also necessary to bolster the responsibility of developers for the 
development of automation for groups of similar industrial processes, 
Chief designers for setting up ASUTP's should be appointed in the sectors 
for this purpose, 
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Combined Efforts Are Needed 


The designing of complex new industrial processes, aggregate units, and 
production works employing ASUTP's on the basis of controlling comp ter 
technology is generally recognized today, USSR Gosstroy, USSR Gosplan, 
and the USSR State Committee for Science and Technology have established 
2 new procedure for designing industrial objects, It stipulates that 
industrial processes, azgregate units, and production works equipped with 
ASUTP's are to be dusigned according to comprehensive programs that have 
been reconciled wits capital construction plans and ratified by the 
purchaser ministries, 


The comprehensive program establishes the general planner and the organi- 
zations that are developing the industrial equipment and ASUTP's, as well 
as the necessary work volumes and performance times to insure timely 
launching of the automated technological complex, 


In compiling technical-economic substaatiation and the construction plan, 
the general planner should call on organizations that design industrial 
processes, aggregate units, and production works and ASUTP's to be 
certain that the most fundamental technical decisions are worked out on 
time, 


The interaction among production engineers, designers of industrial equip- 
ment, aad ASUTP developers is extremely important, especially at the 
beginning of developing an automated complex, Production engineers should 
determine the parameters that must be monitored and regulated and establish 
their limit values and possibilities for optimization of the process, The 
machine builders and systems engineers should select methods of meeting 
the demands of the production engineers and identify the mutual require- 
ments of industrial equipment and management systems, Such combined work 
permits coordination of basic technical decisions in the early stages of 
building an installation and avoids significant corrections during the 
design process, 


Comprehensive planning should conclude with complete delivery of the 
automated technological complex to the enterprise under construction, This 
will make it possible to meet current demands for introduction of the 
ASUTP's together with starting up the installation, which permits new 
industrial processes to be b ought to projected capacity more rapidly. 


In setting up an ASUTP for existing installations the client is an enter- 
prise, Although, as already stated, the developing organization must bear 
responsibility for performance of the range of work involved in setting up 
the ASUTP, the enterprise also has an important part to play, 
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For example, Factory No 3 of the Yakutalamaz [Yakut Diamond] Production 
Association of the USSR Ministry of Nonferrous Metallurgy received a 
delivery for its ASUTP that was short about 100 modules to the M-6000 
machine, These modules were worth 120,000 rubles, and as a result of 
their absence the economic impact of the system was 200,000 rubles instead 
of the planned 700,000, 


The main thing the enterprise and system developer organization must do 
is to define the specific economic objectives of automation. The enter- 
prise also insures timely training of operators, personnel to service 

the automated equipment, and shop personnel who will be involved with the 
System, Finally, the enterprise must insure efficient use of the system 
and, with the developers, identify its strengths and weaknesses, 


The establishment of ASUTP's in the sectors must be planned in a new 

way also, Sector plans must take account of the economic impact of 

using ASUTP's: increase in the production of certain types of output; 
rise in labor productivity; reduction in prime cosi; and savings of raw 
and processed materials and energy resources, This will significaatly 
increase the accountability of both system developers and the enterprises 
that use them, 


Modified Procedures for Full Equipment Supply for Systems 


Organization of equipment supply for systems is very important to insure 
timely launching of ASUTP's and receiving the necessary economic effect, 
There are cases today where full supply of system equipment drags out for 
several years, For this reason incomplete systems are launched and some 
functions are not realized, Sometimes a system simply cannot be Launched 
because a particular unit is missing, This leads to a significant decrease 
in the economic impact, 


The procedures existing today for full equipment supply to systems do not 
insure timely and complete delivery of hardware, The difficulties cannot 
be explained by a shortage of various instruments and automated equipment 
because ASUTP's need only 7-10 percent of the total national economic 
demand for this hardware and could be "painlessly" supplied, Obviously, 
USSR Gossnab must give greater attention to filling the orders of 
Soyuzsistemkomplekt [All-Union Full Equipment Supply for Systems] of tie 
USSR Ministry of Instrument Making, Automation Equipment, and Management 
Systems, considering the provision of instruments and automation equipment 
for ASUTP's to be equivalent in importance to supplying priority con- 
struction sites, 


A certain modification is also needed in planning practices for delivery 


of equipment to enterprises that are introducing ASUTP's, We must 
establish a procedure for full equipment supply for systems under which 
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ASUTP hardware would be allocated in complete conformity with the plan 
and at times that insure timely launching in operation. 


In view of the fact that various normative documents are now being 
formulated in some of the above-mentioned areas, it would be desirable 


to receive suggestions from specialists involved with the design, in- 
troduction, and operation of ASUTP's. 


11,176 
CSO: 1863 
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USSR UDC 681.3 .06-52 


SYSTEM FOR PROGRAMMING OPERATIONAL TASKS IN AUTOMATED SYSTEMS FOR THE 
MANAGEMENT OF TECHNOLOGICAL PROCESSES 


Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 3, 1979 pp 7-8 


DAVIDENKO, K, YA,, candidate in technical sciences and SEMENOVA, YE. P., 
engineer 


{[Abstcact] The paper describes automating programming of complex logical 
tasks, including start-up and shutdown of process equipment, dispatcher 
control and so on, This programming system can be viewed as an extension 
of a standard real-time operational system down to the operational system 
of the automated process management system, Programming is at the mnemonic 
code level, The system is oriented toward the UVK [process control com- 
puter complex] of the ASVT [modular system of computer technology] and 

the SM EVM [International System of Small Computers]. As to primary 
language concepts, these include the state and situation and the main 
data types with which the operational program works--names of events, 
macro-events and functions, To each state is brought into correspondence 
a list of functions with the (nonmandatory) parameters determining their 
status, Transition from one state to another is programmed with operators 
of conditional and nonconditional transitions, The condition for a 
transition is the detection of a specific event, A group of events 
equivalent in part of the consequences caused in the given state is merged 
into a macro-event, System-state description instructions include 
VYPOLNIT', ZADERZHAT', PREKRATIT', PRODOLZHAT', SOOBSHIT', PEREYTI, PAUZA, 
and STOP (EXECUTE, HALT, INTERRUPT, CONTINUE, REPORT, GO ON TO, PAUSE 

and STOP), For interfacing with user, applied programs are first prepared 
by the user (with standard languages and debugging devices). After the 
applied programs have been prepared, an operational program is set up in 
the system's input language that reflects the logic of their interaction, 
The operational processor is incorporated in the complex of programs as a 
conventional applied program (with highest priority). This system is a 











constituent part of the ASP RV [automated system for real-time programming], 
originating in the TsNIIKA [State All-Union Central Order of the Red Banner 
of Labor Scientific-Research Institute of Complex Automation], System 
development has reached the working prototype stage with an M-4030 computer, 
[he system is scheduled for conversion to M-6000 and M-7000 computers, 
Figures 1; tables 1; references 5: 3 Russian, 2 Western, 














B. Bloc Cooperation 


Translations of Articles 
USSR 
NéW YeS AND SM COMPUTERS WILL BE EXHIBITED IN MOSCOW 14 JUNE -- 15 JULY 


Moscow EKONOMICHESKAYA GAZETA in Russian ("At the Exhibit -- Machines of 
the Unified System of Computers") No 13, Mar 79 p 21 


OB'YEDKOV, YU. 


[Text] An international exhibit entitled "Resources of the Unified System 
of Computers and the System of Minicomputers"™ will be held from 14 June 

to 15 July 1979 in Moscow at the ravilions of the VDNKh USSR [Exhibition 
of Achievements of the National Economy of the USSR]. The exhibit will 
coincide with the 10th anniversary of the signing of the Intergovernmental 
Agreement on Cooperation Among the Socialist Countries in the Field of 
Computer Technology. The agreement, which has been in force since 1969, 
was signed by representatives of Bulgaria, Hungary, the GDR, Cuba, Poland, 
Romania, the USSR, and Czechoslovakia, During the past decade a great 
deal of work has been done to unite the efforts of the scientific-research 
organizations, design bureaus, industrial enterprises, and numerous sectors 
of industry which manufacture and use computer technology; efficient 
interaction among many thousands of personnel has been assured, and 
specialization and cooperation in the production of computer technology 

by the countries participating in the agreement have been achieved, 


The mutually compatible Ryad-1l Unified System of Electronic Computers 
(YeS EVM), which includes 8 computer models and 159 diverse units, was 
created and put into series production in 1975, The year 1978 saw 
development completed and production begun on the Ryad-2 series of the 
YeS EVM, which includes 6 computer models and approximately 80 new 
peripheral devices, as well as on the System of Minicomputers (SM EVM), 
which consists of 5 types of models, By 1980 the overall speed of 
Operation of the computers being produced will be three times as great 
as in 1976, 











Third-generation YeS EVM computers are being created at the present time, 
Machines have already been developed that have a speed of from 10,000 

to 1,2 million operations per second, plus an extensive list of peripheral 
devices and display systems based on unified structure and components, 

A number of models of the SM EVM have already been developed, as have 
powerful operating systems, All this has made it possible to solve a 
wide range of scientific-technical provlems, to automate the management 

of complex technological processes, and to process information for 
individual enterprises and sectors of the national economy, as well as on 
the scale of entire countries, 


The present exhibit has been organized along overall system lines rather 
than by national subdivisions. Six levels of automated management systems 
will be represented at the pavilion: state-wide systems (OGAS), automated 
sector-of-industry and regional systems (OASU and RASU), production auto- 
mated management systems (ASUP), process management systems (ASUTP), 
systems for automating scientific experiments and scientific calculations, 
and automated design systems (SAPR). They will all be demonstrated on 
operating Ryad-2 computers and minicomputers utilizing teleprocessing 
facilities, multi-console display systems, and user terminals, 


The manufacturing technology and special technological equipment which the 
socialist countries have created to help produce YeS EVM and SM EVM hard- 
ware will also be demonstrated, The equipment to be shown includes 
machinery for automation of design and preparation of production, for 
macnine-assembly operations, for assembly-and-wiring operations, and for 
monitoring-and-testing operations, 


There will also be exhibited a system for comprehensive maintenance, 
which will reveal the structure and basic directions of the activity 
being carried out by the enterprises of the socialist countries to 
Support operation and maintenance of computer resources located with 
the user, 


The distinguishing characteristic of the new exhibit is its extensive 
display of typical examples of the effective use of computer technology 
in all spheres of the national economy of the socialist countries, 


illustraced by automated systems made up of actual functioning computer 
hardware, 


[Photo on following page] 
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In the photograph: Representatives of many socialist 
countries are working with Hungarian machines at the 
CEMA Computer Center, From left to right they include 
G. Khammermann (GDR), deputy director of the center, 
T. Golovanova (USSR), an engineer-programmer, E, Gual' 
(Cuba), and T, Sabo (Hungarian Peoples Republic). 
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C. Transportation System 

Translations of Articles 
LOCAL VEHICLE TRUST SETS UP COMPUTING CENTER IN UZBEKISTAN 
Tashkent EKONOMIKA I ZHIZN' in Russian No l, Jan 79 pp 57-59 
[Article by S, Romanova: "Computers Serve the Drivers of Andizhan"] 


[Text] An attractive three-story building went up recently on one of 
the central streets of Andizhan, The oblast motor vehicle trust moved 
in on the eve of the 6lst anniversary of October, This is nothing ex- 
ceptional, and it would not, perhaps, have been worth writing about 
except for one thing, 


In the comfortable, well-lighted rooms of the building alongside the 
employees of the trust administration were the Central Dispatcher Service 
and a computing center, This is a significant event, Just a few years 
ago electronic computer technology was available only to large ministries, 
and not to all of them, Today the oblast motor vehicle trust has a 
computer, Moreover, we were told that it is a third-generation computer 
that was installed in the computing center, 


That is why we decided to visit them in their new building, see the infor- 
mation and computing center with our own eyes, find out what led to its 
establish.ent, and learn what functions it will perform, 


A group assembled in the office of trust manager T, R., Rakhmadzhanov, 
Among them were his deputies E, A, Abdullayev, chief engineer Sh, G, 
Khal'fin, and director of the computer center V, A, Aushev, as well as 
other management workers of the trust, 


Turabay Rakhmatzhanovich told us, "We are fulfilling the plan for this 

year for all indexes systematically, every month, The brigade contract 

form of economic accountability is becoming widespread in our institutions, 
e already have 15 brigades working on contracts, 6 of them in passenger 

transportation, The efficiency of the new method is proven, to take just 
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one case, by the fact that Nelyubov's and Faizov's brigades have already 
fulfilled their plan for the first 3 years of the five-year plan," 


"Lebedev's autonomously financed brigade, which was formed recently is 
doing outstandingly,"' Ergash Abdullayevich added, 


In the course of the discussion we learned that the autonomously financed 
brigades are being given increasing independence, The brigade leader 

has the right to hire and discharge drivers, He is, in the figurative 
expression of the Andizhan motor vehicle people, a kind of "microdirector," 
and in the near future will begin concluding contracts independently with 
the managers of customer-enterprises, Naturally, there will also be some 
additional indexes, Experience is contributing more and more new problems, 


"Well, under these conditions, what are the goals and functions of the 
computing center? Is such a high-speed machine as the YeS-1022 necessary 
and will it be loaded fully enough?" 


Vladimir Aleksandrovich answered these questions, He said that their 
computing center is the third branch of the Republic Computing Center 

of the Uzbek SSR Ministry of Motor Vehicle Transportation and that there 

is certainly no danger that the equipment would be standing idle, especially 
in light of new tasks, 





"For a start," he continued, “we will be setting up operational processing 
of current documents, the drivers’ road logs and goods shipment invoices, 
This is a colossal amount of work by itself, if you consider that the 
oblast motor vehicle trust has 10 management units employing about 6,000 
people, The fleet of vehicles includes more than 1,500 trucks, 900 buses, 
and about 400 cars, And, of course, every driver makes a large number 

of trips each day, carrying out the most diverse assignments, These 
include conveying passengers and hauling cotton and other agricultural 
products, building materials, raw materials, finished products and 
semi-finished products, industrial goods, and foodstuffs," 


Stacks of trip logs and various invoices are pouring into the offices of 
the motor pools and to the bookkeeping department, Every document con- 
tains dozens of figures, They all must be grouped, transferred to various 
logs and cards, or reduced to tables, It is devilish work, And the 
accountants and bookkeepers engaged in it are cranking their calculators 
from morning until evening, The beads of the abacuses click away, They 
are adding, multiplying, calculating and recalculating, 


Bookkeeping reports, naturally, fall behind, So a true picture of the 
multifaceted activities of the motor pools comes much later than it should, 
Furthermore, it must be considered that the motor pools are expanding 

and the number of vehicles is increasing and, therefore, so is the amount 
of trip documentation, And it is becoming more and more difficult to 
handle the steadily growing flow of such documents with current accounting 
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and reporting practices, The time came to call on computer technology 
for help. 


The managers of the trust and I went down to the second floor and entered 
the unusually pleasant, glistening white machine room of the computer 
center, It had soundproof walls and the equipment was competently 
installed in a convenient arrangement. Everything was neat and clean, 
The room was cool, A constant, strictly controlled temperature will be 
maintained there year-round by air conditioning, 








I. the photograph, The machine room of the information 
and computing center of the Andizhanskaya Oblast motor 
vehicle trust, In the foreground are engineer M, 
Mamazhanov (on the left) and the chief engineer of the 
center Sh, Sabirov, (Photograph by A, Kudryashov,) 


We observed that the employees of the information and computing center, 
the people in white coats who inspected the equipment of the center unit 
by unit and "conjured" things up at various devices and consoles, were 
all young people, They were graduates of higher educational institutions 
who took on-the-job training at the Republic Computing Center and were 








now applying their knowledge in practice. Incidentally, the specialists 
in the capital were not only willing to train their young colleagues 

from Andizhan in Tashkent, but now they are even traveling to the smaller 
city, consulting, and giving on-the-spot assistance, 


Vladimir Aleksandrovich, showing off his “domain” with apparent pleasure, 
explained that they were doing a kind of launching-debugging work because 
the highly intricate electronic equipment required specially accurate 
tuning, After all, their computer is capable of performing 80,000 
operations a second, 


"And this typewriter right here," he pointed, "replaces 300 typists." 


"Does that meau that the calculators and abacuses in motor pool offices 
can be written off and discarded?" 


"Not yet, But the time will come soon, We are now receiving report 
documents from the dispatching service of one vehicle enterprise every 

day. We put the appropriate numbers on punched cards and feed them to 

the computer, Ina few minutes the machine produces tabulations which 

show all operational data, Thus, day after day the tabulations will 
reflect the results of driver work for the 24-hour periods and cumulative 
totals for the week and the month, Calculations of driver wages will 

be made and of fuel and lubricants used, The machine will figure the 
results of fulfillment of the plan by client, payment for vehicle services, 
and many other things," 


"And when we start receiving and processing data from all the units, 
the trust manager will have precise information every morning on the 
financial and management activity of all the motor pools together and 
each one individually, The heads of the services and of every vehicle 
column will also have operational data, The tabulations, which will be 
hung up for general viewing, will keep drivers informed of all the work 
of the vehicle column and help them learn the results of their work for 
each day," 


There is one more special feature of introducing electronic equipment: 
accountability for the validity of trip documents increases immeasurably, 
No figures can be raised or lowered, If the dispatcher makes a mistake 
and allows inaccuracies in goods-transport invoices or trip logs, the 
electronic brain will immediately detect the mistake and output it to 
what is called the error log, For example, the trip log of the driver 

of a GAZ-51 vehicle might say that he hauled six tons of freight in one 
run, The bookkeeper might have let this pass before, But the computer 
will not let it pass; it "knows" that a GAZ-51 cannot carry such a load 
in one trip, The false report will be caught immediately, 











The information and computing center will thus be able to establish 
Strict order in reporting. For this purpose a new trip log blank was 
introduced universally as of January 1979, 


In conclusion we should mention the economic efficiency of the information 
and computing center of the oblast motor vehicle trust, It cost 600,000 
rubles to build it, But half of this sum will already be repaid by 1980. 
After that, in addition to current reporting the electronic machine will 
begin solving various optimization problems, for example working out the 
most advantageous routes for vehicle traffic, and this will increase 
efficiency greatly, And the trust will receive a considerable amount 

of additional profit. 


COPYRIGHT: "“Ekonomika i zhizn'," 1979 
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USSR 
AUTOMATED TRAFFIC CONTROL SYSTEM IN TASHKENT 


Moscow PRAVDA in Russian ("Electronics at the Intersections") 30 May 79 
p 6 


MUKIMOV, YU., correspondent of PRAVDA 


[Abstract] Preparations are being completed for the installation of an 
automated highway traffic control system in Tashkent, a city with a 
population of almost two million people, The first phase of the system, 
which will be put into operation soon, includes 58 intersections adjoining 
Navoi Prospekt, the main street in the central part of the city, Later 
on, 32 more intersections will be hooked up to the system, These 
intersections will be in the suburb of Chilanzare, the most heavily 
populated region, 


CSO: 1863 
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D. Supply System 
Translations of Articles 
AUTOMATED MANAGEMENT SYSTEM FOR MAIN OIL PIPELINES DEVELOPED 
Moscow OGONYEK in Russian No 22, May 79 p 5 
[Article by Viktor Lupandin: "Cybernetics and Petroleum] 


[Excerpt] Rovno, Transporting oil is a difficult task, It is conducted 

at a specific pressure, whose quantity varies in a very complex way 

along the pipeline's rcute, The transporting mode must be rapidly and 

very precisely selected, For this reason there arose the job of creating 

a technological process automated management system (ASUTP), This system 
was successfully designed and installed by the Kiev Order of Lenin 
Cybernetics Institute of the Ukrainian Academy of Sciences in close 
cooperation with specialists of both the Druzhba Oil Pipeline Administration 
and the Kiev Planning Institute of Yuzhgiprotruboprovod, 


Just a few operators and dispatchers now run the system, At their 
disposal are special videoscreens, modern communications equipment and 

new information collection and processing systems, If a pressure drop 

or emergency situation arose somewhere, corrective action would be taken 
in mere seconds, Yet this very system controls dozens of pumping stations 
in addition to tank farms, which are located along a route thousands of 
kilometers long, This Mozyr'-Brody-Uzhgorod portion of the Druzhba pipe- 
line--the country's first pilot project in the automated transport of 
unrefined oil--is operating successfully, Annual savings have been 
estimated at about 800,000 rubles, 


Academician Viktor Mikhaylovich Glushkov, the director of the Ukrainian 
Academy of Sciences’ Cybernetics Institute relates: "The goal of 
automated control of main oil pipelines is now of acute importance, Our 
institute together with the USSR Ministry of the Petroleum Industry is 
alreaiy resolving this challenge,"" A state commission has given a high 
evaluation to the management system and has accepted it for use on a 
series of the country's important oil pipelines, The tasks being pursued 
are: first, to coordinate control of pumping station valves, in order 
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to provide maximum throughput as well as protection of the main-line from 
hydraulic shocks; and, second, to uniformly mix unrefined oil coming 


from various deposits, 


Photo caption [photo not reproduced]: Lyubomir Bunyak, chief engineer 
of the Rovno Druzhba Oil Pipeline Administration discusses results with 
associates of the Mathematical Machines and Systems SKB (Special Design 
Bureau) of the Ukrainian Academy of Sciences’ Cybernetics Institute-- 
Evgeniy Pozdnyakov, section head, and Dmitriy Karachenets, division 
director and Candidate in Technical Sciences, 


CSO: 1863 
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E. Trade 
Translations of Articles 
EXPERIENCE WITH AUTOMATED SYSTEM OF MANAGEMENT OF DEPARTMENT STORE TRADE 
Moscow SOVETSKAYA TORGOVLYA in Russian No 5, 1979 pp 15-16 
[Article by L, Kuleshov, economist] 


[Text] The solution of complex problems of economic planning and admin- 
istration of trade requires the application of computers, The wide use 
of them marks the formation of a new direction of scientific and techno- 
logical progress connected with che creation and introduction of automated 
management systems (ASU), the advantages of which it is difficult to 
overestimate under present-day conditions, 


In the Ukrainian SSR Ministry of Trade the main planning work on automated 
management systems of trade is done by the Ukrainian Planning and Techno- 
logical Institute of the All-Union Association "Soyuztorgsis tema," 


We will discuss here the application of automated systems for the manage- 
ment of trade (ASUT) in department stores, as that experience deserves 
to be studied and widely disseminated, 


In a number of large department stores of the Ukraine very simple electronic 
systems ere used for the processing of operating and statistical trade and 
economic information, Their main purpose is the operational recording of 
the delivery of goods to warehouses of the department stores and their 
transmission to sections of the commercial area for sale, the issuance of 
circulating balances of the movement of goods, comparative and balancing 
reports, etc, The electronic processing of the enormous flow of documents 
registering the movement of goods permits reducing the expenditures of 
manual labor of workers keeping records, 


The practical tasks in the processing of information for department stores 
are solved by computer centers of oblast trade administrations (Donetskaya, 











Dnepropetrovskaya, L'vovskaya, Odesskaya, Khar'Kovskava, etc.) and also 
by the Ukrainian SSR Central Statistical Administration, As a rule, 
electronic computers process the data of an entire group of commercial 
enterprises of a given region, The "Minsk-22" computer in the Kiev 
TsUM (Central Department Store) constitutes the only exception, 


The Central Department Store is one of the largest department scores in 
the Ukraine, with annual sales of over 160 million rubles, Among che 
department stores of the republic it was the first enterprise where 
energetic efforts were applied to develop and introduce an automated 
management system, Its experience once more confirms that in the large 
department stores there are great possibilities for management of the 
trade process on the basis of the use of electronic computers, 


The automated system for the management of trade in the Central Department 
Store, the "Hermes-1" is intended to solve problems in the gathering and 
analysis of data on the course of the trade process in the store and 
financial and economic indicators of its activity and the adoption of 
decisions in controlling the operations of the movements of goods, 


The automated system for the management of trade functions in all sub- 
divisions of the department store and consists of functional and servicing 
parts, The former solves problems of economic analysis, accounting and 
planning the activity of the enterprise, They are accomplished by functional 
subsystems, the main ones of which are: keeping records of fulfillwent of 
the plan for sales by sections, divisions, branches and the department 

store as a whole; analytical recording and monitoring the movement of 

goods and packages in the warehouses of the department store; keeping 
accounts for commodities sold on credit and the planning of record-keeping, 


The servicing part of the automated system for the management of trade 
includes the information base and a complex of equipment and software, 


The information part of the automated system for management of trade 
consists of the aggregate of forms of documents, data files and other 
indicators, 


The entire information fund of the system is subdivided in accordance with 
the working conditions of the department store into a file of operating 
data with period renewal (for days) and files of periodically renewed 
information (5-day, month, quarter and year), 


The mechanization of accounting in the department store put the document 
circulation in order and caused a need to supplement it with new forms, 
For example, a summary of the fulfillment of the sales plan by departmen. 
and sections was introduced, as were a report on commodity sales by 
departments and sections, a cash report by shift for the department store, 
information about the work of the cashier's office during the month, etc, 
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The procedure in keeping records of the movement ot goods also has been 
changed somewhat, Upon the receipt and issuance of goods a selection 
sheet is filled out at the warehouse and transmitted to the billing 
office, There on "Zoyemtron-381" and “Zoyemtron-383" automatic billing 
machines a bill of lading or receiving ticket is printed and a perforated 
tape intended for input into a computer is simultaneously issued, 


Data on sales of goods by types of sale arrive from sections in the form 
of cashier's reports to the computer section for perforation on STA-M675 
or T-63 teletypes, 


Technical means intended for the collection and processing include such 
functional groups as data preparation and transmission, processing, 
issuance and display. 


The hardware in a department store includes "YeS-1022" and "Minsk-22" 
computers, automatic billing machines, STA-M675 and “Bystritsa” teletypes, 
"Iskra-110," “Iskra-112" and "Askota-170" adding machines and cashier's 
equipment, 


The computers and all the other equipment are serviced by personnel of the 
department store's computer center, 60 in number, 


The introduction of an automated system for the management of trade in the 
Kiev Central Department Store was positively reflected in its financial 

and economic activity, Thanks to the obtaining of reliable data in shorter 
periods an effective system was organized for monitoring the state and the 
substantiation of the normalization of stocks of goods, labor productivity 
of the personnel increased, sales per square meter of sales area increased 
and expenditures on the coaducting of economic operations decreased, Manual 
labor was eliminated almost completely, the compilation of reports was 
accelerated and the reliability and quality of record-keeping were improved, 


During the period the automated system for the management of trade has been 
functioning, the sales of the department store have doubled and the numbers 
of workers engaged in keeping records have decreased, Calculations show 
that the time required for repayment of expenditures on introduction of 

the autorated system will not exceed 3 years, and the increase of profit 
will amount to 420,000 rubles per year, 


It is planned to complete in 1980 the introduction of the automated system 
for the management of trade, developed at the Kiev department store, on the 
basis of third-generation computers in accordance with the coordination 
plan, 


Improvement of the system for management of the trade process in the 
department store is provided for in the following directions: 
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the gathering and registration of <1 ‘a om commercial and economic activity 
by automating data input from the cashiers’ equipment, warehouse registers 
and other terminals; 


automation of the solution of information and reference problems and 
problems in the operational control of the trade process, planning, 
formation of the assortment and stocks of goods, 


In the current Five-Year Plan it is planned to complete work on the 
creation of cashier's equipment with an automatic counter, 


An automated subsystem for record-keeping of commodity and material values 
based on the "Dnepr-21" computer, developed by the information and computer 
center of the Kiev Main Trade Administration, has been introduced at 
warehouses of the Kiev "Ukraina” department store, The commodity records 
are based on machine registration of data on goods received and released 

by amount and total, and also by purchasers and suppliers, That information 
is simultaneously transmitted to the computer storage by means of billing 
machines with attached perforators, : 


The information point created in the department store is equipped with 
"“Zoyemtron-383" automatic billing machines with attached perforators, 
“Askota-170" adding machines, teletypes and keyboard computers, At the 
information point, receipt and expenditure documents and selection sheets 
are processed and machine copies are made, 


The creation of optimum systems for control of the trade process in 
department stores requires changes of the existing structure of the trade 
administration and brings about a need to increase the efficiency with 
which information is provided, 


Much work on the optimization of the control of trade is being done by the 
Main Trade Administration of the Kiev gorispolkom, using experience in 

the application of automated systems for the management of trade in depart- 
ment stores, An information reference and retrieval system has been 
created there, one developed by specialists of the computer center of the 
Main Administration of Trade of the gorispolkom on the basis of the "Dnepr-21" 
computer, The task of the system is the rapid issuance of information on 
the activity of 2500 commercial enterprises and organizations of the city, 
Over 200 questions are answered over the teletype, The data issued by the 
computer permits more efficiently influencing the activity of the enter- 
prises of trade, 





The List of the technical means of communication and control of trade is 
still limited, This complicates management of the trade process, Under 
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the conditions of rapid growth of sales and increase of the assortment 

of goods it is advisable to define the norms for the equipping of enter- 
prises and organizations of trade with electronic computer equipment, 

And on that basis to create an arsenal of modern technical means of 
communication and control of the trade process, which will permit increasing 


the efficiency of trade, 


COPYRIGHT: Izdatel'stvo "Ekonomika,"” "“Sovetskaya torgovlya," 1979 
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Abstracts of Articles 
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IMPROVEMENT OF THE CONTROL OF THE FINANCIAL ACTIVITY OF A SECTOR OF 
INDUSTRY UPON CREATION OF AN AUTOMATED MANAGEMENT SYSTEM LN LIGHT 
INDUSTRY 


Moscow TEKSTIL'NAYA PROMYSHLENNOST' in Rus: ian No 3, Mar 79 pp 29-30 


ISAVNINA, V, N,, chief of financial administration, Ministry of Light 
Industry, USSR, Moscow, STAVROVSKAYA, G, V, and LIPANOVA, T, A,, engineers, 
VNIPIASUlegprom (All-Union Scientific Research and Planning Institute for 
Automated Management Systems for Light Industry, Ivanovo) 


[Abstract] In 1971-1974, the first stage of the subsystem "Management of 
the Financial Activity of the Sector Automated System for Planning, 
Accounting and Management of Light Industry, USSR" (UFD OASUlegprom) was 
developed and introduced, The following sets of jobs were defined, to 

be automated in the first stage of development of the subsystem: compo- 
sition of financial plans; calculation of financial plans; composition of 

a plan project; and partial analysis of financial activity, Several 
factors prevented effective utilization of the first stage of the sub- 
system during its development and early operation: insufficient experience 
among workers in the financial sections of unions in working with com- 
puters; problems of interaction with other subsystems in the overall 
automated management system (ASU) which remained unsolved during the 
planning period; insufficient study of problems of interaction with higher- 
and lower-level systems; insufficient coordination of work on development 
of the subsystem as a part of the system of the Ministry of Light Industry, 
USSR, 





III, SOCIOCULTURAL AND PSYCHOLOGICAL PROBLEMS 
A. Human Factors Engineering and Man-Machine Systems 
Translations of Articles 
UDC 681,327 .2:621.3 .019 .3 


SOME MODELS ESTIMATING THE RELIABILITY OF THE OPERATOR IN AN "OPERATOR- 
TERMINAL" SYSTEM 


Kiev UPRAVLYAYUSHCHLYE SISTEMY I MASHINY in Russian No 6, Nov/Dec 78 
pp 19-25 


[Article by A, P, Rotshchteyn, submitted 9 Jun 1977; after completion, 
7 Feb 1978] 


[Text] Introduction, Terminals are the most common hardware devices 

for the interaction of an operator with a computer in an automated system 
(Ll). Keeping in mind that the human terminal operator is an element of 

the tunctioning system, we must acknowledge that any estimate of the 
functioning of the terminal and of the system as a whole must consider 

the human operator, Discussions of the activity of the human terminal 
Operator in the literature basically amount to psychological investigations 
(2). At the same time, there is a shortage of applied results of studies 
of the “operator-terminal” system, though such results are needed for 
engineering both for expedient improvement of the design of the terminals, 
and for the solution of a number of problems related to the use of terminals 
as part of ASU (automated management system) hardware, In this article, 

we discuss typical structural elements which must be included in the 
process of functioning of the "operator-terminal" system, and certain 
mathematical models to evaluate the reliability of actions of the operator 
in such a system, based on error rates and time required to perform tasks 
(3). 


Typical modes and technological units in the functioning of the "operator- 
terminal” system, The ability to use the same mathematical model to 
evaluate various models of terminals depends on the extent to which the 














mathematical models include common characteristics, representative of an 
entire class of these devices, as well as the specific characteristics 
of the individual models, The number of both general and specific 
characteristics included is determined by the level of analysis (degree 
of detail) included in the algorithms which describe the functioning 

of the "operator-terminal" system, 


Analysis of the process of interaction of a human operator with a computer 
through a terminal shows that the “operator-terminal"” system can function 
in any one of the following operating modes: 


INPUT, in which data is transmitted from the human operator to the computer, 
including keyboarding of data on the terminal, visual checking with the 

CRT screen, correction of errors and transmission of data through the 
communication channels to the computer; 


OUTPUT, in which response data are transmitted from the computer to 
the screen of the terminal, including evaluation of the suitability of 
the response of the human operator, editing of this response and its 
Output as a printed document, 


Due to the generality of these modes for “operator-terminal" systems, 
regardless of the type of terminal used, these modes are typical functioning 
modes for the system in question, 


Setup of each of these typical modes is performed differently, depending 
on the model of terminal used, For example, for the series produced 
terminals included in Table 1, the typical INPUT mode is setup as 
tollows: Using the INPUT and TRANSMIT key for the RI-7701 and SID-1000 
terminals; the READ key for the YeS-7066 terminal; the AUTONOMOUS, 
DIALOGUE and TRANSMIT keys for the "Elektronika-1000" terminal; the 
OFF-LINE and SEND keys for the "Videoton-340" terminal, 


Structural elements which correspond to definite technological procedures 
of intormation conversion and are common for all models of terminals 
should be considered typical functioning modes, We shall call these 
elements typical technological elements (TTE). For the type of character 
terminals we are considering, the TTE include: 

1) Setup of the operating mode of the terminal; 


2) Positioning of the cursor to the required position on the screen; 


3) Keyboarding, including storage in the terminal buffer and display 
on the screen; 


4) Visual self-checking of the information on the CRT screen; 
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5) 
6) 
7) 
8) 
9) 


10) 


Editing of the response; 


Printout of information, 


Output of response data to the terminal; 


Correction of errors made in keyboarding; 


Transmission of data from the buffer to the computer; 


Visual inspection of the response data on the CRT screen; 


The TTE allow a general description of the technological process of 
functioning of the “operator-terminal" system during the performance of 
any task, 


A typical INPUT mode includes TTE 
OUTPUT mode includes TTE 1, 2, 7, 


1 
8 


3 


an 


, 2, 
, 9 


4 
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5 and 6, while a typical 














Table Ll, Technical Characteristics of Terminals 
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Key: 1, Terminal type; 2, Operating mode (key switch nodes); 3, Type of 
computer used wich terminal; 4, Method of generation or character; 5, 
Number of rows on CRT screen; 6, Number of characters per row; 7, Maximum 
number of characters on screen; 8, Character dimensions (mm); 9. Protected 
zones?; 10, RI-7701 Information recorder; 11, PUNCH; 12, TRANSMIT; 13, 
RECEIVE; 14, PRINT; 15, YeS Computers M4030; 16, Vector; 17, No; 18, 
YeS-7066 Remote Terminal, part of YeS-7906; 19, RITE; 20, READ: Read manual 
input; full duplex; 21, YeS Computers; 22, "; 23, or; 24, SID-i000 data 
indication station; 25, “Elektronika-1000" screen terminal; 26, AUTONOMOUS; 
27, DIALOGUE; 28, "Elektronika-100"; 29, Dot; 30, "“Videoton-340" alpha- 
numeric terminal; 31, "Minsk-32"; 32, Yes. 

Specific technological units and mathematical models of typical combinations, 
The internal structures of TTE depend on the type of terminal, organization 
of the structure of interaction with the computer, the software system 

of the computer and the applications programs, In order to consider the 
specific characteristics of individual models of terminals in the structures 
of the TTE, it is desirable to place component structural elements in the 
TTE, the selection and method of performance of which depend on the 
functional capabilities of each specific device. We shall call these 
Structural elements specific technological units, Depending on the 

results achieved, specific technological units should be divided into two 
categories: 


Functional - those for which an error will result in failure to perform 

the corresponding TTE, For TTE 1, 2, 3, 5, 9 and 10, the functional 
specific technological units described processes, beginning with the press- 
ing of a character, functional or mode-switching key, and ending with 
performance by the terminal of the function corresponding to the key which 
was pressed, The set of functional keys and their corresponding functions 
is shown in Table 2 for the group of terminals we are studying. For TTE 

6 and 7, the functional specific technological units described processes 

of transmission of one byte of data from the display buffer to the computer 
or from the computer to the display buffer, 


Testing - performed in order to check for errors in the performance of 
functional specific technological units, For TTE i, 2, 3, 5, 9 and 10, 

the testing specific technological units described processes of interaction 
between the operator and the screen, TTE 4 and 8 are entirely testing 
specific technological elements, performed in order to check the infor- 
mation which has been input or output, 
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Table 2, Symbols tor Functional Keys and Names of Functions Performed 
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Thus, the structure of each TTE for a given terminal and task is a combi- 
nation of functional and testing specific technological elements, 


Analysis of the structure of TTE for various models of terminals has shown 
that there are a number of frequently repeated combinations of functional 
and testing specific technological elements, We shall call these com- 
binations typical combinations specific technological elements, Table 3 
presents the structures of the most frequently encountered combinations, 

in the form cf combinations of functional and testing units, together 

with the mathematical models which describe them, constructed by analysis 
of the tree of probabilities of the results of events for each combination, 
In generating the mathematical models, the following symbols were used: 











0 
Bi (8) ~ probability of correct (incorrect) performance of functional 
unit i; 


«CK, ) - probability of evaluation by the control unit of the ith 
~ Beane alley unit as correct when it was actually correct (incorrect); 


“CK ty - probability that the control unit will consider the performance 
the ith functional unit incorrect when it was actually incorrect 
(correct); 


T, - mean time expenditure for performance of ith unit, 
The following explanations should be made in reference to Table 3, 


Typical combination 1 describes the process of functioning of the “operator- 
terminal” system in entering a character from the keyboard to the screen, 
including symbol-by-symbol self checking. Here P is the functional 

specific technological unit which begins with pressing of a key and ends 
with appearance of the corresponding character on the screen; K is the 
checking specific technological unit; D is a subcombination of specific 
technological units performed to return the cursor to its previou when 

an error is detected or assumed in the performance of P, 


Typical combination 2 describes the process of functioning of the “operator- 
terminal” system in shifting of the cursor horizontally (right or left) 

and vertically (up or down). These movements are performed in order to 
place the cursor in the required position or to shift information on the 
screen (TTE 2, 5, 9). This typical combination is characteristic for 
terminals which have a full set of special cursor control keys (RI-7701, 
YeS-7066, SID-1000, "Videoton-340"), Here H is the subcombination of 
specific technological units performed for rapid movement of the cursor 

by continuous pressing of the corresponding functional key; K is the 
checking specific technological unit; L? represents checking of the logical 
condition “cursor to left of desired position (result 1) or to right of 
desired position (result 2)"; ST, (ST2) is the subcombination of specific 
technological units performed to move the cursor step by step to the 
desired position, 


Typical combination 3 describes the process of functioning of the "operator- 
terminal" system for horizontal or vertical movement of the cursor in 
order to place it in the desired position for those terminals which do 

not have a full set of special cursor control keys (for example, the 
“Elektronika-1000"), Here H,; is the subcombination of specific technologi- 
cal units performed for rapid movement of the cursor from the initial 
position to the desired position; Ho is the subcombination of specific 
technological units performed for rapid movement of the cursor from the 
position beyond the desired character to the position before the desired 
character; F. is the testing specific technological unit; L, is checking 

of the logical condition: “cursor at desired position (result 1) or 
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advanced beyond desired position (result 2)?"; 


ST is the subcombination 


of specific technological units performed for step by step movement of 
the cursor to the desired position after it has been placed before the 


desired position, 


Table 3, 
Mathematical Models 


Typical Combinations of Specific Technological Units and Their 
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Key: 


1, Flow chart of typical combinations; 2, Equivalent circuits; 


3, Mathematical models; Russian 9 = E; Russian @ = D; Russian y) = ST; 
Russian = L; 4, Typical combination 1; 5, Typical combination 2; 


6, Typical combination 3; 7, where. 


The mathematical models for typical combinations 2 and 3 were obtained 


under the following assumptions: 
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1, The probability of error-free performance of H,, E> and H is inde- 
pendent of the distance over which the cursor must be moved, and is equal 
to B.- 


2. The prpbability of correct performance of ST, ST» and ST is always 
equal to Bsr. 


+t L is performed correctly as to result l (p41) and result 2 ( 22), i.e., 
p l = p22 = 1, while the probability of result 1 in combination 2 (R2) and 
combination (R3) is Ro = 0.5 and R3 = 0, respectively, 


4, The probability and time characteristics of testing specific techno- 
logical units included in, Fypical combinations 1, 2, 3 are identical for 
all combinations, i,e., Kj =k"; kj° = x0; Tki = Tx. 


The typical combinations of specific tect.:..ogicai units which we have 
studied are included in the internal structures of TTE as follows: typical 
combination 1 is included in TTE 3 for all terminals presented in Table 1; 
typical combination 2 is included in TTE 2, 5 and 9, for all terminals 
except the "Elektronika-1000"; typical combination 3 is included in TTE 

2 and 3 only for the "Elektronika-1000," 


Estimate of reliability of operator in “operator-terminal"” system during 
performance of TTE, In estimating reliability, we will utilize the 
following characteristics: 


Bip), T - the probability of correct (incorrect) pressing of a key and 
the time required to press a key; 


pth (10) - the probability of recognition, as a result of self-testing, 
of correct pressing of a key which was actually correctly (incorrectly) 
pressed; 


K99(, 91) - the probability of recognition, as a result of seif-checking, 
of incorrect pressing of a key which was actually incorrectly (correctly) 
pressed; 


Th - the time expended on self-checking of the correctness of pressing of 
keys, 


Of all of these combinations of TTE, we shall analyze only those, the 
internal structure of which depends essentially on the functional 
capabilities of the terminal, 


Cursor positioning (TTE 2). Let us represent: F - the set of possible 
position of the cursor on the screen; P(j[ = i) - the probability that 
the necessary position J[ of the cursor is at point i€F. Then the 
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correctness of performance of TTE 2 (8 ) and the time required to 
perform TTE 2 tr, 2” can be determined By the equations: 


i= ae aren 


.= vem =-)TW, 
Tt 
where 8*(i) and T(i) are the correctness and time of movement of 
the cursor to the ith position, respectively. 


Let us estimate the range of change of 8' and T_s: 
yn yn , 


i. = iP. aia Phu marl 
T5000 = (70 mia * Ty mas!» 
1 . 1 
where Se min’ Ti. min re the values of oo and T. corresponding 
to the simplest cursor positioning structure, by one-time pressing of 
a key and sania i.e., 


°,°6 
Bin I -* .. Tyan =T+T, ; 


“ 


1 tT 
yma max ym max 
difficult cursor positioning structure, which can be taken as hori- 
zontal movement of the cursor within the limits of one line by the 
distance ; 


are the values of i and Te corresponding to the most 


- 
d= SPU. 
j=i 


where 2 is the number of character positions on the line, while P(4) is 
the probability that horizontal movement of the cursor by }j character 
positions will be required. Assuming P(j) = 1/2, we obtain d=2/2. 


We shall represent: m is the distance (in characters) over which the 
cursor must be moved along the line; n_ is the number of character posi- 
tions moved by one key stroke (n<<m);°v is the speed of rapid cursor 
movement (characters per second)~ We then obtain 


_ = him) where m= ~ : 


; I 
Tn Tim) where m= 7: 


where 8'(m) and T (m) represent the correctness and time or horizontal 
movement of the cursor by m positions, respectively, and are equal to: 


he (where Base 1 — m, 8° 2°) - for terminals which have the 
3! (m) = CURSOR LEFT key (*), 
"’ ah, (where at 1 —m, 3° 2%) - for terminals which do not have 


the CURSOR LEFT key (#); 
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fes\ (where T=: Ey=adT+T) - for (+), 
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? =} 
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- for (#). 


Tn @ 
| © 
Keyboarding (TTE 3). ” Suppose n is oy of the statement to be 


keyboarded. Then, correctness (8! and time (Ty, ) a performance of 
TTE 3 are determined by the cause tbes . 


Bae = (Fa): en = "Tey 


where 8. and T , are the correctness and time required to enter one 
charactér from ¢ Fe keyboard to the screen, and are equal to: 


’ ~ for the structure of operator activity without 


igt . _  symbol-by-symbol self-checking 
on ies - for the structure of operator activity with symbol- 
by-symbol self-checking 
r -~- for the structure of operator activity without 
Ti. symbol-by-symbol self-checking 
ch Te, ~ for the structure of operator activity with symbol- 


by-symbol sel f-checking 
Th : : : 
e values af an T, included in Bay and Te are 


- for terminals which have the CURSOR LEFT key (*), 
b= As (where *=/—1, Sie l— n,gogm 
- for terminals which do not have the CURSOR LEFT key (%); 
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Figure 1. Keyboarding time (a) 
and correctness of keyboarding (bd) 
as functions of the length of the 
Statement keyboarded: 1, without 
symboi-by-symbol self-checking; 
2, with symbol-by-symbol self-checking 
for terminals with the CURSOR LEFT 
key (*); 3, with symbol-by-symbol sel f- 
7 wWe ws checking for terminals which do 

>). not have the CURSOR LEFT key (f%) 
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Figure 2. Time required to 
correct errors (a) and correct- 
ness of correction of errors 

(b) as functions of length of 
Statement keyboarded and repeat 
keyboard factor: solid lines - 
without symbol-by-symbol self- 
checking; dotted lines - with 
symbol-bg-symbol self-checking. 
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Table 4. Calculated Values of Characteristics of Performance of Several 
TTE for Various Terminals 
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Key: 1, TTE and their characteristics; 2, Terminal type; 3, with CURSOR 
LEFT key; 4, without CURSOR LEFT key; 5, Position cursor; 6, keyboard 
ome character; 7, with self-checking; 8, without self-checking. 


T+ T, -for (+), 
: w=, 





| where 7—,< >; mall T = ° 


oh - 


San 
m= my(7T+TM)i Te = = *)-t0r (*). 





Correction of errors (TTE 5). The functional capabilities of a terminal 
in terms of correction of errors can be characterized by the rekeyboarding 
coefficient of the statement initially keyboarded 0, which is 


” bad a" 6,. 
’ 


Here: G is the set of possible types of errors during performance of TTE 
3; a. is the fraction of errors of type r in set G; ©_ is the rekey- 
boarding coefficient of the message for correction of errors of type r, 
equal to @. a, a. is the number of key strokes required to correct 


— , 


60 








In general, the structure of TTE 5 is as follows: d:termine position 
and type of error made during performance of TTE 3, position cursor 
to error, perform special operations using the functional keys (erase, 
shift, spread) and keyboard the correct characters to replace the in- 
correct characters. 


Based on this, the correctness 8). and time T of performance of TTE 5 
HO HO 
are detemined by the equations: 


fhe =Byubeo( Air) *: 

Tae - Tu + Jee + 8 Tey 
whe re B* - and T are the correctness and time of performance of special 
operations, respictively. 


Analogous procedures can be used to estimate the characteristics of the 
process of editing a response (TTE 9). 


In order to produce quantitative estimates, let us use the following 
average values of the initial data, produced experinentally: g' « 
0.995 (8° = 0.005); k’* = 0.95 (k’® = 0.05); k°® = 0.8 (k®! = 0.2); 
T = 0.58; Ty = 0.05 s. 

Then, if 8! = 6'; n =3.; T, = T.; v = 10 ch/s, as a result of cal- 
culation we produce” the SRaracteristics of performance of TTE 2 and 3 
(see Table 4). 


Figures 1 and 2 show the variation in characteristics of performance of 
TTE 3 (80° T »? and TTE 5 (8)., 7 ) as functions of the length of the 
statement keyboarded n and suc factors as use or nonuse of symbol-by- 
symbol self-checking, availability (+) or unavailability (#) of the 
CURSOR LEFT key and the value of coefficient ©. In constructing the 
equations for Bio and Tuo? it was assumed that Bo = Bn and Tye . Tho 
Conclusion. Using the models obtained in this work, it is possible 

to estimate the correctness and time of performance of TTE for various 
models of terminals. It should be noted that these characteristics 

can be determined by calculation in the stage of development of terminal. 
The task of providing for desired reliability indices during performance 
of TTE by the operator, during development of a new terminal, is re- 
duced to planning the structure of the TTE and selection of the functional 
and testing specific technological elements which will assure achieve- 
ment of the required values of correctness and time of performance of 

the corresponding TTE. 


Furthermore, estimates of the reliability of performance of TTE are the 
basis for construction of models of the reliability of performance of 
high-level tasks by terminal operators, namely: 


input of information to the computer; 
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editing of information files; 


‘operator-terminal-computer" dialogue, 


An example of the construction of such models is analyzed in [4]. 
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8B. Artificial Intelligence 
Abstracts of Articles 
USSR 


THE RELATIONSHIP OF TH: CAPABILITIES OF NATURAL AND ARTIFICIAL INTELLI- 
GENCE 


Moscow VOPROSY FILOSOFII in Russian No 3, 1979 pp 81-84 


TYUKHTIN, V, S,, Doctor in Philosephical Sciences, Deputy Secretary 
of Materialistic Dialectics, Institute of Philosophy, USSR Academy of 
Sciences 


[Abstract] This article is a continuation of the article begun in this 
journal, No 2, 1979, It is moted that many theoretical errors in the 
study of this problem have resulted from the tendency toward pessimism, 
underestimating the capability of artificial intelligence, and from 

the tendency toward overoptimism, generated by the first successes in 

the use of cybernetic devices for the performance of relatively simple 
("well structured") tasks. Two main trends in machine modeling of 
natural intelligence have been noted from the very beginning: the 
descriptive and the normative schools, Functional modeling, an outgrowth 
of the second trend, is shown to be quite limited in its capabilities 
where the creative element becomes important in problem solving, The 
basic levels of research of human intellect are listed: the information- 
logic level; the gnoseologic level; the psychological level; the neuro- 
psychic level; the neurophysiologic aspect; and the levei of biochemical 
processes, The most realistic and effective area of research is the 
creation of hybrid man-machine systems, in which humans perform the 
creative components of thinking, while computers perform more routine 
computational tasks, Thus, "man-machine intellect,” i.e., human intellect 
reintorced by the use of information technology, is the main strategy 

to be pursued in cybernetic studies for the next few decades. References 
2 (Russian), 











USSR 
THE LIMITS OF ARTIFICIAL INTELLIGENCE WILL BE DETERMINED BY EXPERIENCE 
Moscow VOPROSY FILOSOFII in Russian No 3, 1979 pp 84-85 


POVAROV, G. N., Candidate in Technical Sciences, Dotsent Department of 
Cybernetics, Moscow Institute of Engineering and Physics (MIFI) 


[Abstract] Noting that the study of artificial intelligence is currently 
making the transition from algorithmic to heuristic decisions and from 
cyntactic modeling to semantic modeling, the author points out that 

there are still great difficulties to be overcome before a complete and 
truly intelligent brain model can be created, The cost in terms of time 
and money will be great, but the eventual results will be well worth 

the investment, particularly in view of the close relationship between 

the problem of artificial intelligence and the deeper and more general 
problem of self-organization, 


USSR 
SOME PHILOSOPHICAL-MZcTHODOLOGICAL PROBLEMS OF ARTIFICIAL INTELLIGENCE 
Moscow VOPROSY FILOSOFI1 in Russian No 3, 1979 pp 85-868 


GAAZE-RAPOPORT, M. G., Candidate in Technical Sciences 


» 
\bstract] Any a priori statement that it is impossible in principle 
to create “true machine intelligence” is dangerous, since such statements 
create psychological confidence in the usefulness and basic harmiessness 
it arcificial intelligence, regardiess of its path of development, thus 
blunting the necessary sense of caution, so important in the conduct of 
lentitic research, The most important methodologic shortcoming of 
the Leadiag works in the area of AI is their insufficient psychological 
basis. Several areas of future research of specific and scientific and 
philosophical interest are noted: studies in the area of communication 
between man and computer in natural Language; work in the area of 
so-called hybrid intellect (erbatic systems); and model studies of 
“intellectual systems,” 











USSR 
THE POSSIBILITIc£cS FOR "ARTIFICIAL INTELLIGENCE" 
Moscow VOPROSY FILOSOFII in Russian No 3, 1979 pp 88-91 


BIRYUKOV, 8. VY., Doctor in Philosophical Sciences, Deputy Chairman of 
the Section on Methodologic Problems of Cybernetics, Scientific 
Council on the Combined Problem of "Cybernetics," Presidium, USSR 
Academy of Sciences 


[Abstract] Ten years ago, the author usually emphasized the possibility, 
in principle, of cybernetic modeling of any well described information 
processing process, Now, he does not give great emphasis to this 
thesis, although it remains scientifically sound, The reason is that in 
the past decade, limitations have appeared quite clearly which are 
related to complexity, It has been found that the “possibility in 
principle” of abstraction is incapable of withstanding the test of 
practical application, due to the finite error rate inherent in all 
devices, Although some of the superficial “strata” of intelligence 

can be modeled quite successfully by machines, given predictable levels 
of reliability, true "artificial intelligence” remains impossible. 


USSR 

THE PROBLEM OF ARTIFICIAL INTELLIGENCE FROM THE STANDPOINT OF LINGUISTICS 
Moscow VOPROSY FILOSOFII in Russian No 3, 1979 pp 92-96 

A Doctor in Philosophical Sciences, Head of the Depart- 


ZVEGINTSEV, V. A., 
ment of Structural and Applied Linguistics, Moscow State University 


[Abstract] A literal interpretation of the name of the discipline in 
question, artificial intelligence, has served as the starting point for 

all sorts of speculative constructions, Actually, the field is not 
involved with imitation of human intelligence, but rather with the 
creation of machines capable of performing certain operations which have 
hitherto been considered prerogatives of human intellect alone, Imitation 
of human intellect per se, however, makes no more sense than the con- 
struction of machines for physical work which imitate only that physical 
work which humans can perform, This article discusses some of the Lin- 
guistic Limitations, based primarily on the fact that the basic subunit 

of human language is the sentence, creating tremendous problems for any 
investigator who sets himself the task of constructing a truly intellectual 
machine, capable of effectively performing a broad range of operations and 
communicating in natural language with humans, This, however, is the exact 
standpoint from which much research on AI is currently being conducted, 
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IV. THEORETICAL FOUNDATIONS 
A, Theory of Mathematical Machines 


Translations of Articles 


UDC 681.3 .19/47 


DEVELOPMENT OF THE STRUCTURES OF MULTIPROCESSOR COMPUTERS WITH HIGH 
LEVEL LANGUAGE INTERPRETATION 


Kiev UPRAVLYAYUSHCHLYE SISTEMY I MASHINY in Russian No 6, Nov/Dec 78 
pp 61-66 


[Article by V. M, Glushkov, S, B. Pogrebinskiy and Z, L, Rabinovich, 
based on a report reai at the All-Union Conference "Computers-76" which 
was not published at the time, submitted 26 Jul 78] 


\Texc] Im recent years, two main trends have emerged in the development 
of computer architecture, The first is the creation of highly productive 
computer systems, in which several computational processes occur at once 
~ i.,e., multiprocessor systems, 

Another trend in development is an increase in the level of machine 
languages, i.e., improvement of the characteristics of computers which 
determine their ability to communicate with users, receive and perform 
tasks and programs in higher level languages, receiving and transmitting 
information during dialogue with the user in normal human language (in 
the form of text, pictures, sound patterns), etc. 


First of all, we can assume that this type of varying requirement placed 

on computers can be satisfied to some extent by the creation of computer 
systems, The different capabilities and pecularities of the architecture 
of machines of different classes makes it expedient to create hetero- 
geneous Systems, the components of which are oriented toward various 
operating technologies, This should assure both more effective utilization 
of equipment, and greater user convenience, Examples of such systems 
include the M-220 - MIR-l, the BESM-6 - MIR-2, as well as highly productive 











Systems including, in addition to a powerful central processor, relatively 
small computers (such as collective intelligent terminals), to which 
small machines can be connected through communication lines, 


However, the possibility of constructing computer systems does not de- 
crease, but rather emphasizes the importance of creating universal 

(more precisely, broad-purpose) time-sharing machines, in which flexi- 
bility, adaptation to the needs of various users, is combined with high, 
and in some cases very high productivity. In these machines, the com- 
bination of a high level of machine intellect with multiprocessor 
operations should lead to an increase in the effectiveness of the entire 
multifaceted process of mathematical operation of the computer, Actually, 
adaptation to user languages is provided by structural interpretation 

of the corresponding nucleus of high level languages (HLL). The achieve- 
ment of high productivity is possible only if the flow of jobs run is 
extensively paralleled (even if it actually represents one very large 
job). 


The combination of adaptation to users plus high productivity can be 
achieved by creating multiprocessor machines with well developed structural 
interpretation systems, 


The combination of multiprocessor operation with structural interpretation 
of HLL, We know the main factors which facilitate the creation of well- 
developed structural interpretation systems in a multiprocessor environ- 
menc., 


The use of internal HLL in multiprocessor machines can allow a significant 
reduction of information exchanged between their components, simplify 
control, and minimize the traditional functions of operating systems 
which are performed by processors, 


The use of HLL which can be directly recognized by the structural elements 
ot the multiprocessor system reduces the static and dynamic length of 
programs, increasing the effectiveness of parallel processing, decreasing 
interconnections in the program and simplifying control of the system, 

[The static Length of the program can be decreased by using highly ex- 
pressive, powerful HLL, Most importantly, these Languages describe 

data structures very compactly in the text of the program; in most cases, 
complex data structures are represented by their names, and operations 

on the structures are coded as operations on simple variables, 


A high level data description language allows a significant portion of 
the work involved in recognition and conversion of information to be 
pertormed at higher structural levels. This greatly reduces the volume 
of intormation which must be inspected, since unneeded items are im- 
mediately passed over, 








New capabilicies for compact description of compacc data structures are 
provided by the use of various types of metalanguages. For example, the 
use of the literal transformation apparatus of the MIR computer allows 
the concept of a standard program to be expanded. We must recall that 

a standard program which operates by numerical methods contains all of 
the calculation formulas which it needs, The data are included in 
mumber files, In the MIR computer, when creating a standard computer 
program, it is necessary only to create a certain algorithmic structure, 
while the specific set of computation equations can be treated as data, 
coupled to a certain narrower range of tasks, 


The use of processors which interpret HLL by microprogramming methods 
Significantly decreases the dynamic length of a program as well. It is 
also decreasea by chanzing such characteristics of the program as the 
number of Loops and branches, as well as the number of details of the 
microprogramming system, The increase in the aumber of loops and branches 
im @ program which accompanies a decrease in the level of the machine 
language occurs mainly due to inclusion within the object program (ire- 
quently within the body of a loop) of semantic subroutines for inter- 
pretation of data structures, performance of pseudo instructions, in- 
dividual elements of program systems related to type testing, memory 
protection, etc, With microprogram interpretation, all semantic programs 
are weilCen gore compactiy (in the Language of the microoperations) and 
ate stored in the controlling memory, The speed of the controlling memory 
(in bits per second) is usually an order of magnitude higher than that 

of the main memory, Running of semantic programs read from the controlling 
memory requires less time than when they are read in the form of machine 
language instructions from a common storage device with subsequent 
interpretation, 


The use of large microprograms which directly interpret the HLL operators 
yields a sSigniticant gain in time by decreasing the number of supple- 
mentary operations (effect of closed and open subroutines), by increasing 
the citectiveness of the use of machine registers, to which the micro- 
progtam lias cirect access, by paralleling of the performance of micro- 
operations in the arithmetic-logic device of the computer, etc, 


The use ca HLL increases the effectiveness of local buffer memory and 

the eilective speed of dynamically organized memory by decreasing the 
number of data transters, In multiprocessor computers, the significance 
ot this result is increased due to the decrease in load on the commnunt- 
cation network, At the same time, the organization of the queue for 
common memory is simplified, and conflicts in accessing memory are 


liminated, he decrease in the number of times the integrated memory 
i essed (due to the decreased frequency of inputs to local memory 
lur i Laterpretation of HLL) should allow, given today's parameters 
of memory devices, a significant increase in the throughput of the system 
is a whol 
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The use of only HLL in multiprocessor computers allows a significant 
simplification of the performance of a number of system tasks as well, 
Let us discuss cwo of them as examples, 


Protection of system memory from user jobs, and user memory segments 
from each other is significantly simplified, In systems with inter- 
pretation of HLL, the user operates only with the names of variables, 
which are located within his own program, User memory protection is 
achieved in this case by a relatively simple test of the results of 
calculation of index expressions, operators, certain global variables, 
etc, The task of protection of memory can be completely eliminated 
when languages describing the data structures (lists, rows, vectors, 
matrices, etc.) are interpreted, i.e,., access to the structural elements 
is by the interpreter, the user giving only the names of the structures, 


Another example is the simplification of paralleling of a program, 
Since the entry in the HLL includes the structure of the program in 
explicit form, One important element of this structuring is the use 

of the apparatus of recursive substitution with its explicit assignment 
of the sequence of calculation, It is also possible to decrease the 
information connections between branches of a program in a HLL (for 
example, in a language such as ANALITIK), due to the possibility of 
beginning computation when variables are present which have not yet 
been given numerical values, This also allows the computation of values 
of variables to be delayed, which also provides a savings of memory, 
Since in many cases the equations for determination of values are much 
more compact than the values themselves, 


The development of a structural interpretation system in multiprocessor 
computers, The system of structural (hardware-microprograming) in- 
terpretation in multiprocessor machines should be more developed than 
that of single-processor machines, 


First of ail, one should introduce structural interpretation of complex 
data structures, which are inherent in large problems, paralleled using 
the processors of the machine (structural interpretation of data of 
nonparalleled tasks is also a traditionally necessary element of the 
HLL interpreter in single-processor machines), The processors operate 
as individual data substructures, and, actually, the entire machine is 
then tuned to the structure of the task at hand, Clearly, “tasks” may 
also mean “flow of tasks," with transformation of “substructures” to 
individual “structures,” In both cases, the corresponding organization 
ot memory and of the machine as a whole will facilitate maximum loading 
ot the processors, The most effective realization of systems of structural 
interpretation of data are achieved by purely hardware construction of 
associative tables, which, however, requires significant expenditures 
ot hardware (therefore, tables are composed by a combined method), 








Secondly, the demand for effective realization of many languages in the 

» Since a multiprocessur computer qust service 
a broai range ot diiferent users, with the machine operating simultaneously 
in several languages in the time-sharing mode, The use of processors 
rigidly oriented to the various languages would limit "he capabilities 
of the machine in terms of the very important paralleling of algorithms 
among processors, The combination, in such a processor, of a set of 
interpretive .anguages complicates them, which, in tura, places additional 
limitations on the number of processors in the machine, Ic is therefore 
desirable to provide for individual adjustment of processors to different 
languages by the use of the corresponding microprogramaing interpreters, 
input to the processors during operation as necessary (i.e., dynamic 
microprogcamming control), This does not exclude the possibility and 
expediency of using a HLL with a definite machine orientation as a necessary 
internal Language consisting of rigid structures (consisting wholly of 
hardware with constant microprogramming). This language may also reflect 
the basic specifics of several programming languages which serve as the 
main input languages, which simplifies the "soft" components of the system 
(translators and interchangeable interpreters). 


machine increases greatly 


[t should be emphasized that the interpretation of many HLL gives particular 
Significance to multisctage microprogram control, The lower levels in this 
case are given the task of interpretation of the simplest, most frequently 
encountered structures, common for a number of languages, while the upper 
levels interpret more complex structures, specific for the individual 
languages, With the exception of cases requiring particularly high through- 
put, the upper levels are realized by coded microprograms, including 
interchangeable programs, 


Thus, the development of a system for interpretation based on these two 
pects Leads to expansion and deepening of the adaptive properties of 

the machines and, correspondingly, virtuality, 

Ihe Cirst aspect facilitates expansion of virtuality at the machine level 


shole by the introduction of variable flexible connections between 
blished as a result of on going tuning of the machine to 
task i.low at hand, 


h ud aspect tacilitates deepening of virtuality of the machine by 
suction at the level of the processors themselves, which ar: 
rresponding languages, Thie means the virtuality of the 
; i hlerarchial nature; it occurs noc only at the level 
| i structure, but also in the architecture of the processing 
nts of the machine, 


1c development of interpretation systems in these two 
possible to realize, using the hardware and software 
le, a ) Single virtual machine, but rather a family of virtual 
road in scope, with a large number of variable structural 
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However, these two aspects unavoidably lead to a thire aspect of the 
development of interpretation systems, namely - the use of the operatiag 
System of the corresponding language - also a high level language, very 
useful for all multiprogramming machines and extremely important for 
multiprocessor computers running HLL. Due to this, the operating systems 
in these machines acquire special functions of organization of the set of 
virtual machines which, naturally, results in their complication. Righting 
of the operating system in a HLL which is related to its program-structural 
realization greacly simplifies effective coatrol of the computational 
process and facilitates planning of the operating systems themselves, 


Thus, we have discussed one aspect of the problem of creation of highly 
effective multiprocessor machines, consisting in the special development 
of their interpretation systems, Let us now turn to a second aspect. 


The construction of large multiprocessor systems, The second aspect of 
the problem in question is provision of the possibility of constructing 
multiprocessor systems with large numbers of processors, which is limited 
basically only by economic, not technical factors, The difficulty of 
this cask is increased by the fact that the existing computer technology 
does not include the elements necessary for its performance, Nevercheless, 
this task must be performed since it is its performance which allows 
creation of computers of very high throughput which can continue to grow, 
Of course, the iack of technical limitations on the number of processors 
must not be taken literally, but only within the limits of economic 
expediency of creation of such computers, 


Having in mind only universal multiprocessor machines (in the strict 
understanding of this term, with individual, structurally formulated 
processors), we can distinguish two key interrelated problems of the 
organization of their architecture, 


The first is the selection of types of elementary processors as structural 
units, switched at the level of machine architecture; the second is the 
selection of the organization of the work space in the memory, Depending 

on the solution to these problems, there are two main, essentially different 
trends in the construction of universal multiprocessor machines, 


The tirst trend, which has been tested and confirmed in known, effective 
devices, is to construct the machine on the basis of the powerful pro- 
cessors operating with a common field of main memory, segments of which 

are dynamically assigned to the processors; the maximum expedient number 

of processors in this case is greatly limited by the influence of technical 
Limitations, 


The second trend, just starting in the practical sense, can be thought of 

as organization of a central (processing) portion of the machine, consisting 
of an ordered set of relatively simple wmicroprogramming processors and a 
memory work space locally distributed among them, The central portion of 
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the machine can be considered as a continuous fielc of memory with 

embedded processors, operating directly on the information in their 

vicimity, This organization is convenient for adaptation of the structure 
complex cask (or flow of tasks) using the corresponding 


* 
& 
interpretation of gata structures, 


fhe system of communication among the processors in this case can be 
constructed on th inciple of hierarchial sequencing, according to 
which in the process of operation the individual processors are arranged 


. tf » * 4 it CUra * r UuDS ~ OMmunicat Lon Arte set up De twe<« Th t he Cr oups , etc « 


> 


Che fganization of dynamic communications in this case can be statically 
Supported, specifically by assigning the processing portion of the 
Libed thi “e Lint . >it i Luta . maracteristics, 


such machines may require many more processors than machines typifying 


t first (cend, but this mumber can De provided, frurthermore, a system 
this ctype will ha extreme flexibility, providing broad capability 
for manufactui it machines of different configurations and for re- 
Structuring these configurations at the levels of the processors and 
the system as a whole in the process of its operation, 
wh oof these trends in the construction of multiprocessor machines 
cor ids to virious sired areas of application, However, the 


creation of Crue wultiprocessor machines, the second trend, which com- 
bines w of the advantages of multiprocessor machines and of multi- 


is St promising at the present time, 


Me lien tL tn LDOV we can analyze a certain class of multiprocessor 
lines witht large number of processors, capable OL operating with a 
r of imput HLL, The basic principles of the construction of 
’ lass ol iin . be formulated as follows: 


L, ' ; Of processors - computational and special; the latter are used 
lish umunications in the system (to configure it at the level 
lL arcl ure) and for direct control of peripheral devices, 
h itational processors (which we shall call simply processors) are 
yu vith either preliminary or temporary tuning to a given ine 
croret Langu , which allows the corresponding interpreter micro- 
laced in the processor, The interpreter used for the 


\ t the processor is permanently contained in the 
Me cessit port t the processor, in turn, can be based on micro- 
) 8; thels vel nt gives hope that we can build processors 
i ‘ ‘ i : t ‘ 
juiy : with a@ memory, permanently attached to it, 


ole, t hod he simplest version of local distribution of system 











memory, The size of the word used in the operating ucits of the processor 
aad in memory must be the same, established on the basis of the condition 
of effective utilization of the equipment of the processor for performance 
of tasks with short word length (approximately 16 bits per word and 16K 
words in the memory assigned to the processor). 


3. To provide for effective operation with long words, so-called structural 
combination of processors which are next to each other on the horizontal 

row can be used, The combined (two, three or more) processors are used 

to construct a single higher rank (in terms of power) processor, which 
operates as if it had longer operating memory sections and words, encon- 
passing data of a more complex structure, This construction of processors, 
together with the microprogram tuning or processors, is the first © “age 

of organization of the machine structure at the hardware level, 


For relatively small tasks, this organization of processors is quite 
sufficient; furthermore, it is quite convenient for programming of these 
tasks in various HLL, effectively run in the processor, The flow of 
tasks is distributed in this case among individual processors, each of 
which performs its own task, 


4, In order to perform large tasks, information connections are established 
between processors, Each processor, as always, operates on its own 
individual memory field and uses its own program, However, these programs 
arte parts of the overall program, and their memory fields are parts of 

the overall field of the parallel task, We can imagine a mode in which 

one task is assigned to almost the entire group of computational processors 
of the system, together with most of its memory, very large in this case, 
Within the framework of this sort of paralleling of tasks, it is also 
possible to organize the individual structural groups of processors for 
rapid performance of complex procedures on different data structures. 


A common bus with time-separated servicing can be used to provide the 
iatormation communication between processors, when the number of operations 
periormed on an input word is large, as occurs in scientific and technical 
tasks, As a result of this, as well as the permanent allocation of main 
memory to processors, switching at the level of machine architecture will 
not be a difficult task, 


>. There is a common buffer memory with direct access for exchange with 
peripheral devices, for storage of global variables, noninterfering 

data trequently utilized by the programs, system tables, etc, This memory 
Should have a virtual field and fixed sectors, 


Some tixed distribution of a portion of this memory among processors is 
also possible, in order that the rodules (disks) assigned to them might 
be a continuation of the internai memory of the processors (its second 
level). 
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rocessors is assigned the task of operating the communicating OS 
red th ictroiier, This processor organizes the running of 
rogtams il ction of the operating system, assigning free 
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V. GENERAL INFORMATION 
A. Organizations 
Translations of Articles 
NEW INSTITUTE UNDER CONSTRUCTION 


Moscow MOSKOVSKAYA PRAVDA in Kussian ("Kuntsevskiy Rayon: A Good Place 
to Work and Live”) 21 Feb 79 p 1 


VOLODIN, K, 


[Excerpt] Next to the "Molodezhnaya” Metro Station in Moscow's Kuntsevskiy 
Rayon, construction is in progress on the All-Union Scientific Research 
and Design Institute for Automated Management Systems "Sel ‘khoztekhnika ," 


CSO: L\863-P 


G*NR/ORG 
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B. Publications 
Translations of Articles 
STATIC MODELING OF QUEUING SYSTEMS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 6, Nov/Dec 78 
pp 133-134 


[Review by A, A, Bakayev and N, V, Yarovitskiy of the Book "Statitch 
Modelirovaniye sistem massovogo obsluzhivaniya," Sovetskoye radio 
Press, Moscow, 1978, 1%, 800 copies, 248 pages, by A, L. Lifshits and 
E, A, Mal'ts] 


[Text] The variety of queuing situations in various spheres of human 
activity is widely known, Following its birth in the practice of 
telephony at the beginning of this century, "queuing theory” (Russian 
literally "theory of mass servicing" - tr], as it was called by the 
Soviet mathematician A, Ya, Khinchin, has long been used to solve 
problems not only in the area of communications, but also in industry, 
transport, military affairs and management in all areas, 


The domestic and foreign literature on problems of queuing theory amounts 
to several thousaads of publications, indicating, on the one hand, the 
great demand for studies of various practical or theoretic situations and, 
on the other hand, the difficulty involved in defining tinite analytical 
models to be used as the basis for a solution, 


(he fact that the research has the power of computer technology at his 
disposal allows queuing theory problems to be solved by imitating the 
process of functioning of the particular system of interest, in order 

to produce the desired informetion, One tool of imitation modeling is 

the method of statistical testing (the Monte-Carlo method). The pioneer 
of the application of this method to the study of queuing processes in our 
country is N. P, Buslenko, whose work is being continued by the authors 

»£ the book we are reviewing, We should note immediately that, in spite 
of the Large number of works which have been published in the area, 
analyzing problems of the statistical modeling of queuing systems, this 
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Within the rather broad classification which is presented, the authors 

have attempted to create universal algorithms both for modeling and 

ptimization of systems, But universality, as N, P, Buslenko quite 
rrectly notes in the torward to the book, ..eiS purchased at the cost 


f cumbersomeness of computation and great expenditure of machine time,” 
One can agree to these costs, if they are simply large, but if they ar: 
also unproductive, i.e., it other methods exist which yield results which 
ire "no worse," but are more rapid, than this is simply wastefulness, 

The authors do not mention other methods, leaving the reading in the dark, 


The reader must also perform comparative analysis of algorithms and pro- 
grams tor local search, since the authors fail to do this as well, Th 
lack of algorithms and programs for methods of dynamic programming causes 
Chapter IV to tall short of the level ot the regt of the book, 


Although the authors use nonstandard rules for imaging the structural 
Systems of their algorithms, they fail to describe the rules in the book, 
giving rather only a few references (pages 34, 49 and 5’). Fairness 
requires, however, that we note that the method of imaging algorithms 
used by the authors is in many ways more convenient than that defined by 
the State Standard, the figures produced are more compact, and they are 
rather simple to read, 


[The book also contains some inaccuracies and the bibliographic references 
untortunately, extend only up to 1974, 

the whole the book will doubtless be useful for a broad range of reauer 
use involved in the study, construction and investigation of complex 
systems by the apparatus of queuing theory, imitation modeling, random 
search and a number of other methods, It will be particularly useful tor 
teachers, graduate students and students at the university level, working 
on problems of automation of management, as a textbook or guide on imitation 
modeling of queuing situations in complex economic and other systems, 
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One considerable advantage of the book is that the authors rather fre- 
quently suggest methods for combining various computation methods in 
order to simplify computations (for example, the combination of iteration 
with the method of degenerate kernels). Approaches allowing the area of 
convergence of simple iteration (Polozhiy method) or acceleration of the 
process of iteration are also useful, 


Chapter Four, in which several methods of solution of Fredholm equations, 
which are incorrect problems (after Adamar), occupies a special position 
in the book, In this chapter, the authors alter slightly their method 

of presenting their material, which musc be considered justified, since 
the discussion is on new subjects, little known to practicing computer 
scientists, 


We must note that the book is written in a simple and clear linguistic 
style. Intentionally sacrificing the strictness (but not the truth) of 
their formulations, the authors have expanded the range of potential 
readers to include scientific and technical workers involved directly 
in the performance of numerical computations, 


There is a great deal of material which is not covered in this book, and 
cannot be coverec, due to the expansive nature of the subject area and 

the limited space available in any book, We might like to see some of 

the material which is not covered, however, There is little information 
on methods of solution of mulcidimensional integral equations, while the, 
are encountered in practice, probably, as frequently as unidimensional 
equations, Methods of solution of singular equations and equations 
containing complex quantities are not described, thus reducing the useful- 
ness of the book for the process of solution of many integral transforms, 


In spite of the popularity of ALGOL-60, there are other widely used 
languages (for example, FORTRAN, PL-1) which could be included, The 
rapid development of new methods of soiution of integral equations makes 
us hopeful that many of them will be included {n handbooks in the near 
future, “herefore, this book must be looked upon as a first edition, 
which will be followed by others, constantly suppleneried, 


Tie book has a few misprints and inprecise expressions, but they do not 
reduce its basic advantages, 


On the whole, the book of A, F. Verlan' and V, S, Sizikov is a needed, 
useful, timely book, which wils doubtless be received with great interest 
by scientific workers and enginevrs in a wide variety of specialties, 

and will be a useful textbook for university students, 
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J. Ll. Branovitskiy, A. M. Dovgyallo, A, J. Nikitin, A. A, Stogniy. 


Dialogue of man and computer: basic concepts and cefinitions [4] 


G. A. Sukhorukov, System of models of sector planning with hierarchical 
optimization [4] 


S. B. Abramov, A. I, Petrichenko, A. K. Zhuravlev, Automation of economic 
and technical planning in scientific research institutes [4] 

Yu. P,. Zaychenko., Multicriterial problems of work planning of Ctime- 
sharing computing center networks [4] 


J, G. Pankrat’yev, B. V. Voronin. System of integrated simulation of 
problems of operations analysis [4] 


M. Glushkov, A. A, Stogniy, E. F. Kushner, B, N, Pan'shin, G, I. Fursin. 
Dispatcher and information service of the State Network of Computer 
Centers, Aspects of design and developmental trends [5] 


V. lL. Maksimenko, P, I, Bratukhin, Structure of the State Network of 
Computer Centers and a Set of Machematical Models for Analysis of its 
Basic Characteristics and Territorial Allocation [6] 


Yu, P, Zaychenko, Dynamic problem of control o1 processses of a computing 
center network [6] 


L. L, Rozhkov, Optimization of information systems in the absence of 
inalytical descriptions of quality indicators (6] 


A. P, Rotshteyn, Some models of operator reliability evaluation in 
“operator-display"” systems [6] 


Data and Software of Control Systems and Machines 


D Ye. Zapolotskiy, S.N., Karpenko, >. G, Kuzin, V. I, Peskov, D. M. 


Shteyman, Principles of construction and architecture of applied program 
packages [1] 


S. S, Zabara, A, D, Mil’ner, Automated microprogramming system ASPROM. 
User's Viewpoint [1] 


B. B, Timofeyev, V, A, Ushakov, V, S, Kostenko, Functional resources of 
operative checking and efficiency restoration program packages [1] 


V. K, Pogrebnoy, On automation of modular planning of automated systems 
tor the management of technological processes (ASUTP) software [1] 
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¥. A. Volkova, Cobol iine processing media [2] 


F. 1, Andon, M. I. Opanovich, P. P. Ignatenko, Complex of programming 
devices for actualization of data banks in ASU [3] 


M. V. Kuznetsov, L. F, Nemtsov, V. 0. Rubanov, System of nonpunched 
preparation of data for information centers [3] 


N. A, Aref’ yeva, I. P. Pushkina, S, T. Rodionov, HIPO technology: 
method of elaboration and ripple-cthrough documentation of programs 
based on the "top-to<bottom" principle [3] 


I, A, Bidyachevskiy, A, N. Kovartsev, N. A, Korablin, M. A, Shamashov. 
Two-stage interpretacion of specialized control computers [3] 


A, B, Ayzenberg, L. N. Komar’, N. V. Filippov, Ye. V. Shcherbakov, 
[/O system in operating systems of the automated system for patent 
service (ASPO) [3] 


[. lL, Voloskov, V. V. Gusev, E, F, Kushner, Restart program for YeS 
computer operating system [3] 


Ye, N. Nadobnaykh, Analysis of two types of subroutines in a distributed 
computing system [3] 


A. A, Shtrikh, Productivity of a single-processor complex with common 
memory [3] 


A, V. Maksimenkov, Analysis of algorithms of problem switching of a 
multiprocessor computer [3] 


N. P, Malevanyy, Procedural expansion of traditions! programming 
languages for processing hierarchical structures [3] 


Yu, A, Pervin, Sorting in State Standard "Cobol Programming Language" | 3) 


V. IL, Skurikhin, L, S, Zhitetskiy, G. A. Tsybul'kin, On systems of 
digital programming control with change of program input rate [4] 


L. V. Vlasov, V, D, Yefremov, D. N, Kolesnikov, Study of effectiveness 
of introducing multiprogramming modes in automated monitoring systems 


by simulation modeling [4] 


Yu. B, Lyubimov, Software for organizing information connections between 
ASU problems [4] 


G. M. Popov, Small computer as communications distributor ‘4%; 
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A. Ye, Kulinkovich, A. 1. Gumenyuk. Three-level method of graphic 
data display (6] 


A. Ye. Podzin,. Real-time operating system adapted to changing composition 
of hardware components (6) 


K. Ya, Davidenko, Ye. P. Semenova, G. A. Krasnova, Metasystem of software 
of an automated system for the management of technological processes 
(ASUTP) [6] 


L. F, Gulyanitskiy, M. F, Kaspshitskaya, i. V. Sergiyenko, A, I. Stiranka, 
V. L. Khil’chenko, On problem-oriented program package for solving 
problems of combinatorial optimization [6] 


P. L, Stepanov, Basic principles of construction of automated dialogue 
system of multi-remote access “Stop-2" for preparation of control programs 
for machine tools with numerically programmed control (ChPU) using 

Unified System computers [6] 


L. K, Zaguzova, L. M. Romanovskaya, 1/0 media in Cobol standard [6] 


A, A, Babayev. On applicability of one algorithm for solving packaging 
problems [6] 


B. A. Golovkin, On determining the probability characteristics of computer 
program execution time [6] 


Computer Media and Auxiliary Systems Equipment 
fu. L, Ivas*kiv, V. L. Belyavskiy [deceased], Functional organization 
of information reprocessing in discrete devices at the word level of 


operation [1] 


3. Yu, Yurovskiy, One approach to solving problems of optimization of 
bulk storage composition in ASU [1] 


V. M, Kirpichnikov, V, A, Sklyarov, Synthesis of microprogram automatons 
according to algorithm graph-charts with a small number of conventional 
peaks i l ] 


B. I, Yulin, G. A, Naymushin, G. G. Smolich, Input of graphic information 
into computer [1] 


Ye. L, Bryukhovich, Effect of positional representation of binary and 
non-binary digits and magnitudes of notation bases on computer speed [2] 


V, L, Broydo, 0, P, Il’ina, Effectiveness of some methods of monitoring 
reliability of data in ASU [2] 
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4. V. Kutsenko, Moiel of a system of complex automation of large research 
levices using a minic m~apucCer me twork il] 


V. A, Sidorov, B. L. Sysoletin, B. N, Sthuvaiov, RADIUS system software Li 
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data from a group of small computers (1) 


N. L, Ariskin, A, V, Grachev, Yu, 5, Kulabukhov, L. A. Matalin, V, A, 
Sakharov, L. A, Timokhin, V. R, Trubnikov, G. I. Shelepov, Automated 
system of collective use for maintenance of physical reactor experiments 


/, Bogdanov, V. N. Kabenin, L. A, Matalin, V, I, Mil’shin, Yu. V. 
linko, S, IL. Chubarov, Multi-user system for collection and processing 


, 


f data in nuclear spectrometry [1] 
1, 5. Nanasyan, Experimental physic data processing system (1) 
i ‘ L ‘ . d ev 


, Yu, D, Fedorov, Coilective terminal for processing 
Spectrometric data [1] 


\. M, Gerasimov, A, V. Kulikov, G, F, Mikheyev, Automated control 


system for synchrocyclotron [1] 
‘, D, Vashchenko, V. P, Gladun, A, A, Stogniy Use of the “Analizator 
system in scientific research work [3! 


M. M, Dargeyko, T. V, Zmorovich, F, B, Rogal’skiy, On the construction 
ff an automated system of collection and processing of data in a plasma 


xperiment [5] 

















K. V, Kulayev, Automated management systems in railway Cransport and 
future development of work to realize comprehensive automated management 


systems for railroad transportation (ASUZhT) [3] 


V. S. Bondarenko, Problems of design and operation of marine transport 
ASU (3) 


a 


N.S. Korolev, Experience of design an. outlook ot development of ASU 
of general use motor pool in the Russian Federation (RSFSR) [3] 


I. A, Motin, Design of general use motor pool ASU in the UkSSR [3] 
V. V. Nevolin, ASU in river transporc [3] 


V. A, Zhozhikashvili, Principles of construction of a unified all-union 
automated system of aircraft parking distribution | 3} 


M. I, Shmulevich, Automation of management of transport complexes of 
industrial enterprises ({3] 


F, P, Kochnev, ASU for transport junctions [3] 


I, V, Shkul'tin, M. A, Buzyuk, I. G. Lysenko, A, P, Rubinskaya, Integrated 
processing of data in railway transport ASU [3] 


F, V, Komarov, 1, M, Korostelin, On some questions of design of automated 
management systems for a sector of industry (OASU) in industry and en- 
hancing their efficiency [4] 


i, G, Blinov, I. D, Spiridonova, R, V. Korniloyv, Simulation of work time- 
schedules of an automated production flow line [4] 


V. G, Baryshev, S, L, Blyumin, L. A, Kuznetsov, On synthesis of several 
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